II  iUH  rt  ULb  - 


The  University  Library 
Leeds 


Medical  and  Dental 
Library 


STACK 


I 


LEEDS  icWEST-niOING 
Ml;3IC0-CK»URCiCM  MCIETY 

CYCLOPEDIA 


PRACTICE  OF  MEDICINE. 

Edited  by  Dr.  H.  von  [ZIEMSSEN, 

PHOFESSOR  OF  CLINICAL  .MRDICINR  IN  MUXICuf  RAVABIA. 

VOL.  VII. 


DISEASES  OF  THE  CHYLOPOETIC  SYSTEM, 

TOGETHER  AVITH  THE  CHAPTERS  ON 

DISEASES  OF  THE  JMASO-PHARYNGEAL  CAVITY  AND  PHARYNX, 
LARYNGITIS  PIILEGMONOSA,  PERICHONDRITIS  LARYN- 
GEA,   ULCERATIONS   AND   TUMORS,  AND 
NEUROSES  OF  THE  LARYNX. 


By  PnoF.  HERMANN  WENDT,  of  Leipzig;    Prof.  W.  LEUBE,  of  Jena;   Dr.  O. 
LEICHTENSTERN,  of  Tubingen  ;  Phof.  ARNOLD  HELLIOR,  of  Kiel ;  Prof. 
H.  VON  ZIEMSSEN,  of  Munich;   and  Dr.   A.   STEEPEN,  of  Stettin. 


Evmisliitcb  bn 

ARTHUR  V.  MACAN,  M.D.,  of  Dublin;  EDWARD  W.  SCHAUFFLER,  M.D.,  of  Kniisas  City; 
A.  BRAYTON  BALL,  M.D.,  and  LEWIS  A.  STIMSON,  M.D.,  of  New  York ;  and  J. 
SOLIS  COHEN,  M.D.,  and  ARTHUR  VAN  HARLINGEN,  M.D.,of  Pliiladelpliia. 


ALBERT  H.  BUCK,  M.D.,  New  York, 

EDITOR  OF  HNIILISII  TIIANSLATIOX. 


LONDON : 

SAMPSON  LOW,  MAESTON,  SEARLE,  &  RTVrNGTON, 

CROWN    BUILDINGS,    188   FLEET  STREET. 
1877. 


All    rhjhi.i    ri  xi-vv  il. 


{Entered  at  Stationers'  Hall.) 


BIOGRAPHICAL  SKETCHES  OF  THE  AUTHORS. 


Dr.  Hermann  Wendt,  who  died  on  the  twenty-first  of  October,  1875,  was  the 
son  of  a  plain  citizen  of  Leipsic.  He  was  born  on  the  eighth  of  March,  1838.  At 
first  he  attended  the  Municipal  School,  and  later  the  St.  Nicholas,  and  in  1855, 
when  seventeen  years  of  age,  entered  the  University  of  Jena,  to  study  medicine.  A 
year  later  he  returned  to  Leipsic,  and  in  1861  had  completed  his  examinations. 
Having  thus  been  equipped  with  a  good  fund  of  knowledge,  he  began  to  turn  his 
special  attention  towards  obstetrics ;  and,  desiring  to  perfect  himself  in  the  practical 
i)art  of  this  branch,  spent  a  year  in  Prague  and  Vienna  ;  on  his  return  being  made 
assistant-physician  to  Professor  CredC  at  the  Trier  Institute.  External  considera- 
tions, however,  ojjposed  the  jjlan  he  had  formed  of  devoting  himself  entirely  to 
obstetrics.  Accordingly,  in  1863  and  1864,  under  the  advice  of  Prof essor  Winter, 
he  again  visited  several  universities  to  make  a  special  study  of  otology.  Returning 
to  Leipsic,  in  January,  1865,  he  was  made  assistant  to  Professor  Winter,  and  assumed 
the  direction  of  his  Polyclinic  for  Otology.  At  the  solicitation  of  Professor  Wagner 
he  devoted  special  study  to  the  pathological  anatomy  of  the  ear.  Favored  by  the 
excellent  appointments  of  the  Pathological  Institute,  the  assistance  of  its  director, 
and  his  own  industry  and  extraordinary  perseverance,  he  succeeded  in  doing  more 
to  enrich  this  field  than  any  who  had  previously  worked  in  it.  In  the  year  1866 
he  was  installed  at  the  University  as  private  instructor  in  otology,  and  in  1873  he 
was  appointed  extraordinary  professor.  The  intensity  and  amount  of  his  literary 
productions  finally  led,  in  the  winter  of  1874-5,  to  an  obstinate  attack  of  insomnia, 
which  undermined  his  strength.  In  the  spring  of  1875  the  indications  of  a  severe 
cerebral  affection  became  prominent,  and  made  it  necessary  to  remove  him  to  tlie 
private  asylum  of  Lindenhof,  near  Coswig ;  and  here  he  terminated  his  sufferings, 
on  the  twenty-first  day  of  October,  1875. 

Wendt  accomplished  a  great  deal  that  was  good  in  the  domain  of  practical  otol- 
ogy, as  his  polyclinical  reports  show,  and  also  his  records,  which  were  kept  with 
the  greatest  conscientiousness.  (Review  of  Cases  observed  in  the  year  1865  at  my 
Polyclinic  for  Ear  Diseases.  Archiv  der  ITeilkuude,  1866,  pp.  382-384.  Report  of 
the  Polyclinic.    Archiv  fiir  Ohrenheilkunde,  1867,  Band  III.) 

In  the  field  of  pathological  anatomy  and  histology  his-  productions  were  very 
extraordinary. 

In  the  amount  of  work  done,  Toynbee  alone  may  be  compared  with  liim  ;  but  in 
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depth  of  investigation  and  closeness  of  microscopical  examination,  Wcndt  was  far 
the  superior.  His  very  large  collection  of  microscopical  and  macroscopical  prepara- 
tions in  the  Leipsic  Pathological  Institute  is  a  model  of  arrangement,  and  furnislies 
tlie  best  proof  of  liis  work.    His  experimental  works  are  as  follows : 

1.  On  Tubular  Glands  of  the  Mucous  Membrane  of  the  Middle  Ear.  Archiv  der 
Heilkunde,  1870,  pp.  253-257. 

2.  Contributions  to  the  Pathological  Anatomy  of  the  Ear.  (Gases  of  Cerebral  Ab- 
scess, Thrombosis  of  the  Sinuses,  and  Meningitis  in  Aural  Diseases).  Ibid.,  1870, 
pp.  562-598. 

3.  Contributions  to  the  Pathological  Anatomy  of  the  Ear  (Diphtheria,  Crouij). 
Ibid.,  1870,  pp.  257-;203. 

4.  On  the  Condition  of  the  Auditory  Canal  and  of  the  Naso-pharyngeal  Space 
in  Variola.    Ibid.,  pp.  118-167.   1872,  pp.  144-416. 

5.  On  the  Condition  of  the  Middle  Ear  in  the  Foetus  and  in  the  New-born. 
Ibid.,  1873,  pp.  97-124. 

G.  Polypous  Hypertrophy  of  the  Mucous  Membrane  in  tlie  Middle  Ear.  Ibid., 
1873,  pp.  260-274. 

7.  Secondary  Changes,  especially  in  the  Mucous  Membrane  of  the  Middle  Ear. 
Ibid.,  1873,  pp.  274-293. 

8.  On  an  apparently  Embolic  Process  in  the  Mucous  Membrane  of  the  Middle 
Ear.    Ibid.,  1873,  pp.  293-300. 

9.  Desquamatous  Inflammation  of  the  Middle  Ear.    Ibid.,  1878,  ])p.  428-447. 

10.  On  an  Eutothelial  Cholesteatoma,  with  Eemarks  on  the  Histology  of  the 
Tunica  Propria.    Ibid.,  1873,  pp.  551-563. 

11.  On  New-formed  Membranes  and  Cords  in  the  Middle  Ear.  Ibid.,  1874,  pp. 
97-100. 

12.  Politzer-Kessers  Corpuscles.    Ibid.,  1874,  pp.  120-129. 

WrLHELM  Oltvieh  Leube,  professor  of  clinical  medicine  at  the  University  of 
Erlangen,  was  born  September  14,  1842,  at  Ulm,  in  "WiU-temberg.  He  attended  the 
Gymnasium  of  that  city,  and  in  the  spring  of  1861  entered  the  University  of  Til- 
Inngen  to  study  medicine.  After  devoting  himself  to  the  study  of  the  natural 
sciences  imder  the  instruction  of  Vierordt,  Lusclika,  Streclcer,  Iloppe,  Mohl,  and 
others,  in  1863  he  visited  Zurich,  to  get  an  introduction  into  practical  medicine, 
under  Billroth,  Rindfleisch,  and  Griesmger,  of  M'hom  the  latter  then  stood  at  the 
height  of  his  clinical  activity.  Returning  to  Tiibingen  in  1864,  lie  passed  his 
examination  under  Niemeyer  in  1865,  obtained  his  degree  in  1866,  and  then  visited 
the  Uaivcrsities  of  Munich  and  Berlin,  remaining  in  the  latter  city  until  186H.  In 
Munich  he  devoted  himself  especially  to  analytical  chemistry,  in  Liobig's  Laljora- 
tory ;  in  Berlin  to  physiology  under  Duboi.s-Roj'mond  and  Rosenthal,  and  later  to 
jihysiological  chemistry  under  Kiihne.  In  the  spring  of  1868  he  took  the  position 
of  first  assistant  at  Zicmssen's  Clinic  in  Erlangen,  and  was  installed  (here  in  the 
summer  of  1868  as  private  instructor.     In  1873  he  was  appointed  rxtrnordinary 


BIOGEAPHIOAL  SKETCHES  OF  THE  AUTHORS.      •  V 


professor,  and  in  the  same  year  was  called  to  be  professor  of  the  Medical  Clinic  in 
Jena,  and  in  1874  in  the  same  capacity  to  Erlangen. 
His  literary  works  are  : 

1.  Experiments  on  the  Use  of  the  Spectroscope  for  the  Discovery  of  Blood-spots. 
Moleschott's  Untersuchungen,  1864. 

2.  On  Localized  Faradisation  of  the  Laryngeal  Muscles.  Inaugural  Disserta- 
tion.   Tubingen,  1866. 

3.  Exi)eriments  on  Strychnia  Poisoning  and  its  Ti-eatment  by  Artificial  Respira- 
tion.   Dubois-Reichert's  Archiv,  1867. 

4.  Contributions  to  our  Knowledge  of  Intestinal  Juices  and  their  Action.  Ha- 
bilitationsschrift.    Erlangen,  1868. 

5.  On  th3  Pathology  and  Therapy  of  Diabetes.  Deutsches  Archiv  far  klinischc 
Medicin,  V.,  1869. 

6.  Neuro -pathological  Communications.  Ibid.,  VI.,  1869. 

7.  On  Albumen  in  the  Sweat.    Virchow's  Archiv,  1869. 

8.  On  the  Antagonism  between  the  Secretions  of  Urine  and  Sweat.  Deutsches 
Archiv  fiir  klinische  Medicin.    VII.,  1870. 

9.  On  Multiple  Insular  Sclerosis  of  the  Brain  and  Spinal  Cord.  Ibid.,  VIII., 
1870. 

10.  Contributions  to  the  Question  of  the  Cheyne- Stokes  Respiratory  Phenom- 
enon.   Berliner  klinische  Wochenschrift.    15,  1870. 

11.  On  the  Reduction  in  Temperature  of  Fever  Patients  by  Ice-bag.s.  Deutsches 
Archiv  fiir  klinische  Medicin.    VIII.,  1871. 

12.  Communications  on  the  Epidemic  of  Typhus  in  Ulm,  1870-71.  Und.,  VIIL, 
1871. 

13.  On  the  Nourishment  of  Patients  Fed  per  Rectum.    Ibid.,  X.,  1871. 

14.  On  the  Therapy  of  Diseases  of  the  Stomach.  Volkmann's  Sammlung  klin. 
Vortrage,  62,  1873. 

15.  On  a  New  Sort  of  Meat  Solution  as  a  Nutritive  and  Curative  Resort  in  Dis- 
eases of  the  Stomach.    Berliner  klinische  Wochenschrift,  No.  17,  1873. 

16.  Three  Cases  of  Mycosis  Intestinalis  and  their  Connection  with  Splenic  Fever 
(with  W.  Miiller).    Deutsches  Archiv  fiir  klinische  Medicin.    XII.,  1875-4. 

17.  On  the  Diagnosis  of  Dilatation  of  the  Stomach.    Ibid.,' XV.,  1875. 

18.  Clinical  Reports  from  the  Medical  Division  of  Ihe  Provincial  Hospital  of 
Jena.    Erlangen,  1875. 

19.  On  the  Digestive  Power  of  the  Stortiach  Juices  in  Dyspepsia.  Allgemeine 
Wiener  medicin.  Zeitung,  41,  1875. 

20.  On  the  Use  of  Compressed  Air  for  the  Filtration  of  Fluids.  Dingler's 
Journal,  1876. 

21.  On  Disturbances  of  Motor-Sensibility  in  Disease.  Centralblatt  fiir  medicin. 
Wisscnschaft,  chapter  38,  1876. 

Otto  Leichtenstern  was  1)orn  on  the  14th  day  of  October,  1845,  in  Ingolstadt, 
Bavaria.  After  comjiletiug  his  studies  at  the  High  School  of  Neuburg,  on  the  Danube, 
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he  entered  the  University  of  Munich,  in  the  year  1863,  and  after  pursuing  the  study 
of  medicine  and  the  natural  sciences  for  six  years,  in  1869  passed  his  examination 
and  obtained  liis  degree  as  doctor  of  medicine,  surgery,  and  obstetrics.  From  the 
year  1869  to  1871  he  held  the  position  of  assistant  physician  at  the  Medical  Clinic 
of  Munich,  under  Professor  von  Pfeufer,  and  after  the  death  of  the  latter,  under 
Professor  von  Lindwurm.  Having  passed  his  state  examination  in  tlie  year  1871, 
lie  moved  to  Tiibingen,  wliere,  during  tlie  summer  semester  of  1871,  he  was  en- 
trusted with  the  temporary  charge  of  the  Medical  Clinic  ;  and  since  that  time  has 
occupied  the  position  of  private  instructor  in  medicine,  and  is  first  assistant  at 
the  Medical  Clinic  of  Prof  Liebermeister. 

Among  liis  contributions,  exclusive  of  the  treatise  in  the  present  volume  and 
minor  articles  in  journals,  are  the  following  : 

On  Abdominal  Typhus.    Inaug.  Dissertation,  1871. 

On  Intestinal  Invagination.    Prager  Vierteljahrsclirift,  Band  118,  119,  120,  121. 

Experiments  on  tire  Volume  of  Air  Expired  under  various  Circumstances. 
Zeitschr.  f.  Biologie,  VII.  Band. 

Notes  on  Physical  Diagnosis  in  Reference  to  Luschka's  Position  of  the  Abdom- 
inal Organs  in  Man.    Deutsche  Klinik,  1873,  No.  26-36. 

The  Diagnosis  of  Diaphragmatic  Hernia.    Berl.  klin.  Woch.,  1874. 

On  Asthenic  Pneumonias.    Volkmann's  Sammluug  klinischer  Vortrage,  No.  82, 


ERRATA. 

On  page  703,  seventh  line  from  the  top,  the  formula  should  read :  Picronitrate  of 
potash,  twenty-eight  grains  ;  jalap,  one  drachm ;  extract  of  liquorice,  enough  to  make 
thirty  pills  ;  five  pills  three  times  a  day. 

On  page  671,  at  the  top,  the  title  "Leech  Tribe"  should  read  "Suctorial 
Worms  "  ;  and  near  the  middle  of  the  same  page  the  words  "  larger  type  "  should  read 
"  italics." 
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mldico-chiruroical  society 


INTRODUCTION. 


The  parts,  tlie  diseases  of  wliicli  are  to  be  considered  here, 
are  included  by  many  under  tlie  common  name  of  pharynx, 
[The  Germans  use  the  two  terms  SchhmdJcopf  and  Machen,  botli 
of  which  have  to  be  translated  pharynx,  the  former  term  liter- 
ally signifying  head  (or  top)  of  the  gullet. — Tk.]  They  form  the 
walls  of  a  cavity  which  is  situated  behind  the  nose,  the  mouth, 
and  the  larynx.  This  cavity,  interposed  between  the  structures 
named  on  the  one  side,  and  the  cervical  vertebrfe  on  the  other, 
extends  from  the  base  of  the  skull  down  to  the  cricoid  cartilage, 
and  borders  laterally  upon  the  most  important  blood-vessels  and 
nerves  of  the  neck  (internal  carotid  artery,  internal  jugular  vein, 
and  the  vagus,  accessory,  glosso-pharjnigeal  and  hypoglossal 
nerves).  Anteriorly  it  is  in  communication  with  the  principal 
cavities  of  the  nose,  with  the  cavity  of  the  mouth,  and  with  the 
lai-ynx ;  laterally  it  is  in  communication  with  the  middle  ear ; 
and  inferiorly  it  passes  into  the  oesophagus. 

Individual  regions  of  the  pharynx  may  be  still  further  dis- 
criminated with  advantage.  Firstly,  we  have  the  soft  palate 
and  the  tonsils,  which  have  already  been  described  in  a  previous 
division  of  this  work.  Amongst  other  functions,  the  soft  palate 
causes  a  frequent  separation  (in  the  acts  of  swallowing  and 
speaking)  between  the  upper  and  lower  portions  of  the  pharynx. 
These  two  divisions,  sometimes  thus  separated,  while  possessed 
of  some  common  characteristics,  present  such  essential  differ- 
ences as  to  their  anatomical  relations  and  physiological  sig- 
nificance, as  well  as  in  regard  to  their  practical  bearings  (their 
niethods  of  becoming  diseased,  their  diagnosis  and  treatment), 
that  it  seems  best  to  consider  them  separately  as  well  as  to  give 
them  distinct  names. 

The  term  naso-pharyngeal  cavity,  or  naso-pliaryngeal  space 
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{cavum  pliaryngo-nasale,  or  retronasale)  is  almost  universally- 
employed  to  designate  the  upper  portion  by  those  who  have  in 
any  way  busied  themselves  with  this  region.  The  lower  portion 
I  shall  here  merely  term  pharynx  qv  pharyngeal  cavity,  because 
I  deem  it  advantageous  to  limit  this  much-employed  indefinite 
name  to  a  circumscribed  region  to  which  it  is  alone  physiologi- 
cally applicable. 

In  what  follows  I  shall  employ  the  term  pharynx  (Schlund- 
kopf)  for  the  entire  cavity,  and  naso-pharyngeal  space  and  lower 
pharynx  (Nasenrachenraum  und  Rachen)  for  its  two  divisions, 
so  different  from  each  other.  ^ 

The  favorite  division,  by  many  anatomists,  of  the  lower 
pharynx  into  an  oral  portion  {pars  oralis)  and  a  laryngeal  por- 
tion {pars  laryngea)  has  no  practical  value. 

The  diseases  occurring  in  the  pharynx  are  either  part  of  the 
manifestations  of  general  disease,  or  purely  local.  They  are 
either  limited  to  some  individual  portion  (orifice  of  the  Eustach- 
ian tube,  pharyngeal  tonsil,  posterior  pharyngeal  wall,  etc.),  or 
they  alfect  an  entire  section,  or  the  entire  cavity. 

They  may  occur  alone  or  in  connection  with  simultaneous 
diseases  of  the  adjacent  organs.  These  latter  may  be  dependent 
upon  affections  of  the  pharyngeal  structures,  or  may  result  from 
them.  The  naso-pharyngeal  space,  for  instance,  stands  in  such  a 
pathological  connection  with  the  nose  and  the  middle  ear  espe- 
cially ;  and  the  lower  pharynx  with  the  larynx  and  mouth. 

The  significance  which  these  diseases  may  acquire  principally 
lies  in  their  impeding  important  functions  (speech,  respiration, 
swallowing,  hearing). 

The  lower  pharynx  is  very  frequently  found  diseased,  and  is 
readily  accessible  to  anatomical  examination,  and  in  part,  also, 
to  direct  exploration  in  the  living  subject.  Despite  this,  its 
jjathology  has  been  but  little  cultivated,  much  less  than  that  of 
the  palate.  In  a  great  proportion  of  the  acute  and  chronic  affec- 
tions of  the  palate  (the  anginas)  there  is  a  participation  on  the 
part  of  the  lower  pharynx,  either  in  its  entire  tract,  or  in  indi- 

'  The  translator  will  render  the  latter  term  (Rachen)  hy  loioer  pJiarynx,  to  distinguish 
it  from  the  entire  pharynx,  the  resources  of  the  English  language  being  unequal  to 
greater  accuracy  in  following  the  author's  precise  meaning.— Tbansi<ator. 
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vidual  portions,  especially  those  that  are  contignous.  Its  be- 
havior witli  reference  to  anatomical  alterations,  method  of  origin- 
ation, and  the  course  of  these  affections  accords  with  that  of  the 
palate,  or  it  is  modified  ;  the  intensity  of  the  process  being  often 
diminished,  and  its  duration  shorter  or  longer.  This  simulta- 
neous participation  of  immediately  contiguous  parts  in  the  same 
diseases,  from  the  same  causes,  and  for  the  most  part  with  the 
same  or  similar  symptoms  and  course,  induces  me  particularly 
to  refer  to  the  thorough  consideration  which  has  already  been 
given  to  the  subject  of  anginas,  rather  than  to  have  recourse 
to  too  much  repetition. 

Another  class  of  diseases  of  the  lower  pharynx  exhibits 
greater  independence,  and  it  is  this  class  to  which  sj)ecial  consi- 
deration will  here  be  given. 

Diseases  of  the  naso-pharyngeal  space  are  not  less  frequent. 
A  knowledge  of  them  has  been  especially  acquired  in  recent 
times,  especially  by  surgeons  (morbid  growths)  and  aurists  (rela- 
tions to  the  middle  ear).  These  cavities  have  become  more 
accessible  by  new  methods  of  examination,  and  more  light  has 
been  shed  upon  them  by  anatomical  investigations.  The  period 
of  time  which  has  since  elapsed  is  short,  and  the  difficulties  of 
investigations  upon  the  living  subject  and  upon  the  corpse  are 
not  slight.  Consequently,  the  developments  of  pathology  in 
this  direction  have  not  yet  progressed  very  far. 


Remarks  on  Anatomy  and  Physiology. 

Concerning  the  anatomy,  consult  the  various  manuals,  as  well  as  von  Lusclika,  Der 
Schlundkopf  d.  Menschcn.  Tubingen.  \m%.—Lacauchie,  Traite  d'hydrotomie. 
Paris.  1853.Tab.  II.  fig.  10.— Edlliker,  Handbuch  d.  Gewebel.  o  Aufl.  p.  392.— 
F.  J.  C.  Mayer,  N"eue  Unters.  a.  d.  Gabiete  d.  Anat.  u.  Phys.  Bonn.  1842.— 
C.  Til.  Tourlual,  Unters.  iib.  d.  Bau.  d.  menach.  Schlund.-  n.  Kchlk.  Leipzig. 
1846.— 27i.  Landzert,  Ueb.  d.  Canalis  craniopharyngnus  am  Schiid.  d.  Neugeb. 
Petersb.  med.  Ztschr.  XIV.  1808.  3  and  4..-von  TrdUscJi,  Beitr.  z.  anat.  u. 
phys.  Wiirdigung  d.  Gaumenmuskeln.  Arch.  f.  Ohrenh.  Bd.  1.  p.  15.— Rudin- 
ger,  Ein  Bcitr.  z.  Anat.  u.  Hist.  d.  Tub.  Eust.  Bayer.  iirztl.-Intell-  Bl.  18C5. 
No.  37.— Illustrations  in  v.  Lvsrlilca,  loc.  cit.  (12  plates),  in  TT':  Braunc,  topogr. 
atl.  (plates  3-5),  in  Iludbifjer,  Atlas  d.  menschl.  Gclitirorg.  (Lief.  II.  Taf.  7  u.  8). 
—Methods  of  making  sections,  in  v.  Luschka,  loc.  cit.  Text  z.  5.  Taf.  in  Wendt, 
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TJeb.  d.  Verb.  d.  Gehororg.  u.  d.  Nasenrachenr.  bei  Variola.  Arch.  d.  Heilk 
Xni.  p.  120. 

la  reference  to  <pliysiology,  consult,  besides  the  manuals,  G.  Pnssamnt,  L'eb.  d.  Ver 
scbliess.  d.  Schunds  b.  Sprechen.  Frankf.  a.  M.  1863  ;  also  in  Virch.  Arch.  Bd. 
46.  p.  1. — L.  Merhel,  Die  Funct.  d.  menschl.  Schlund.  u.  Kehlk.  Leipzig,  1862; 
Anat.  u.  Physiol,  d.  menschl.  Stimm.  u.  Sprachorg.  Leipzig,  1863. — /.  F. 
Erauter,  D.  physiol.  System  d.  Sprachlaute.  Arch.  f.  An.,  Phys.  u.  w.  Med. 
1873.  p.  449. — Zussmaul,  Ueb.  d.  Schnupfen  d.  Siiugl.  Henle  u.  Pfeuf.  Zeitschr. 
f.  r.  M.  3.  Reihe,  XXIIL  8,  p.  225.— Pol itzer,  Wien.  Med.  Woch.  1863.  No.  6.— 
Lucae,  Arch.  f.  Ohrenh.  IV.  p.  188.~EcJcei\  Virch.  Arch.  XLIX.  2,  p.  290.— 
Ogston,  Arch.  f.  Ohrenh.  VL  p.  268.— Zavfal,  ibid.  p.  297. 

General  Anatomy. 

The  pharynx  is  only  to  a  limited  degree  provided  with  a  bony 
framework.  Above,  at  its  roof,  it  is  formed  of  the  body  of  the 
sphenoid  bone,  and  the  basilar  process  of  the  occipital  bone. 
These  bones  are  covered  on  their  inferior  surface  with  a  stout 
layer  of  tense  connective  tissue,  arranged  in  parallel  strands, 
which  also  equalizes  the  differences  of  level  of  the  neighboring 
portions  of  the  base  of  the  skull — the  fihrocartilago  hasilaris, 
so-called,  not  because  of  its  containing  cartilage  cells,  which  are 
not  present  here,  but  because  of  its  dense  construction,  cartilage- 
like in  hardness,  and  its  almost  hyaline  appearance. 

At  the  anterior  portion  of  the  upper  section  of  the  pharynx, 
there  is,  in  the  centre,  the  vomer,  with  its  processes  diverging 
upwards  ;  to  the  side,  the  inner  plate  of  the  pterygoid  process  of 
the  sphenoid  bone ;  below,  the  horizontal  plate  of  the  palate 
bone  ;  all  of  which  together  compose  the  boundaries  of  the 
choanse.'  The  posterior  wall,  in  its  entire  length,  rests  uj)on  the 
cervical  vertebrae,  as  far  down  as  the  sixth  (inclusive). 

The  true  walls  of  the  pharynx  are  principally  formed  of  three 
layers  :  mucous  membrane,  muscles,  and  the  fascia  surrounding 
them. 

TJie  muscles,  which  form  the  limit  of  the  pharynx  externally', 
surround  it  posteriorly  and  laterally,  partly  in  transverse  or 
oblique  directions,  and  partly  in  longitudinal  arrangement  of 


'  The  posterior  portion  of  the  nose,  though  practically  belonging  to  the  naso-pha- 
ryngcal  space,  must  be  excluded  here  from  a  thorough  description. 
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their  fibres.  There  are  three  symmetrical  pairs  of  constrictor 
muscles — superior,  middle,  and  inferior — which  assist  in  forming 
the  lateral  and  posterior  walls  of  the  pharynx,  and  converge  in 
the  middle  line  of  the  posterior  wall.  Then  there  are  the  pair  of 
stylo-pharyngeal  muscles,  which  take  origin  from  the  styloid 
process,  and  run  down  on  each  side,  to  be  inserted  in  the  wall  of 
the  pharynx,  the  palatine  tonsil,  and  the  larynx.  (Concerning 
tlie  muscles  of  the  palate,  see  elsewhere,  in  the  proper  con- 
nection.) 

The  muscles  are  covered  on  their  external  surface  by  the 
external  fascia^  which  in  the  lower  two -thirds  of  the  pharynx 
is  formed  by  the  deep  layer  of  the  fascia  colli,  while  its  upper 
tliird  belongs  to  the  bucco-pharyngeal  fascia.  Inwards,  towards 
the  mucous  membrane,  the  muscles  are  covered  by  the  internal 
fascia,  fascia  interna  or  cephalo-pharyngea.  This  runs  down- 
wards from  the  base  of  the  skull  as  a  continuation  of  the  fibro- 
cartilage. 

The  mucous  membrane,  which  covers  the  interior  surface  of 
the  pharjmx,  though  exhibiting  some  general  uniformity  of 
structure,  shows  important  differences  in  various  localities.  In 
general,  it  is  richer  in  blood-vessels  and  glands  in  the  naso- 
pharyngeal space  (redder,  moister),  while  it  is  thicker  (diffuse 
cytogenetic  layer)  and  less  movable  here  than  in  the  lower 
pharj-nx. 

The  epithelium  in  the  naso-pharyngeal  space  is  formed  of 
ciliated  cylindrical  cells.  In  the  lower  pharynx  there  is  a 
stratified,  flat  epithelium  of  similar  structure  to  that  of  the 
mucous  membrane  of  the  mouth.  The  division  line  is  some- 
times sharply  defined,  and  sometimes  indicated  by  transition 
forms.  The  cylindrical  epithelium  sometimes  extends  farther 
downwards  (as  far  as  beyond  the  region  of  the  atlas)  on  the 
lateral  and  posterior  walls,  or  the  flattened  epithelium  extends 
much  higher  up  on  the  posterior  wall.  In  a  number  of  cases  I 
have  even  seen  the  posterior  portion  of  the  pharyngeal  tonsil 
covered  with  several  layers  of  flattened  epithelium. 

The  stroma  of  the  mucous  membrane,  also,  is  different  in  the 
upper  and  lower  sections  of  the  pharynx.  In  the  greater  portion 
of  the  pharyngeal  cavity  (at  the  roof— here  more  strongly  devel- 
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oped  as  the  pliaryngeal  tonsil — at  the  pharyngeal  projections  of 
the  Eustachian  tube,  and  in  the  fossa  of  Rosenmueller)  it  exhibits 
the  composition  of  adenoid  (His),  cytogenetic  (Kolliker)  sub- 
stance, that  is  to  say,  of  the  well-known  network  similar  to  that 
of  lymphatic-gland  tissue,  with  extensive  distribution  of  lym- 
phatic, nucleated  cells  in  the  inter-spaces.  In  the  remaining 
portions  of  the  naso-pharyngeal  space  (anterior  region  of  the 
Eustachian  tube,  lower  end  of  the  posterior  wall)  and  in  the 
lower  pharynx,  it  is  composed  of  irregularly  .interwoven  fibres, 
which  in  some  places  exhibit  a  denser  structure  in  their  deejDer 
layers.  There  is  no  dej)osition  of  cells  here  normallj^,  in  the 
spaces  between  the  fibres,  and  nothing  like  a  reticulated  arrange- 
ment of  the  latter.  Apart  from  their  occurrence  pathologically 
(see  further  on),  there  is  no  elevation  of  the  surface  into  papillae 
in  the  naso-]3haryngeal  space,  nor  in  the  lower  phaiynx  ;  or,  if 
such  does  exist,  it  is  merely  rudimentary.  Kolliker  has  called 
attention  to  the  richness  of  the  pharyngeal  mucous  membrane 
in  elastic  fibres. 

Follicles,  roundish,  circumscribed  masses  of  cytogenetic  tis- 
sue, most  dense  around  their  margin,  are  always  found  in  great 
numbers  in  the  cytogenetic  layer  of  the  naso-pharyngeal  space 
(in  the  tonsils,  at  the  pharyngeal  projection  of  the  Eustachian 
tube,  in  the  fossa  of  Rosenmuellei'),  besides  being  found  isolated 
(solitary)  or  united,  several  in  one  group  (conglobated),  in  the 
mucous  membrane  of  the  lower  pharynx.  Here  their  number 
varies  in  different  individuals,  being  often  very  slight,  and  their 
distribution  upon  the  various  sections  of  the  surface  also  varies 
much.  The  greatest  number  of  follicles  is  usually  found  in  the 
upper  third  of  the  posterior  pharyngeal  wall.  They  also  occur 
with  regularity,  conglobated,  in  the  laryngo-pharjnigeal  sinuses 
{recessus  laryngo-pJiaryngei). 

Tiibular  glands,  inversions  of  the  mucous  membrane  lined 
with  epithelium,  with  diffuse  or  follicularly  arranged  cytogenetic 
surroundings,  are,  in  the  normal  lower  pharynx,  encountered 
most  constantly  in  the  laryngo-pharyngeal  sinuses.  In  the  naso- 
pharyngeal space,  the  depressions  of  the  surface,  which  are 
here  quite  numerous,  and  especially  the  fissures,  i.  e.,  the  lacunffi 
of  the  tonsils,  may  be  included  in  the  same  category. 
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The  mucous  membrane  of  the  lower  pharynx  contains  numer- 
ous acinous  glands.  In  the  naso-pharjmgeal  space  their  num- 
ber is  unusually  great.  They  here  form  a  contini\ous  sheet,  a 
regular  layer,  about  the  circumference  of  the  mouth  of  the 
Eustachian  tube,  in  the  tissue  over  its  pharjmgeal  prominence, 
in  the  fossa  of  Rosenmueller,  and  especially,  also,  in  the 
tonsils. 

Blood-vessels. — The  principal  artery  coming  into  considera- 
tion is  the  ascending  pharyngeal,  which  supplies  the  greater  por- 
tion of  the  pharynx  and  the  Eustachian  tube.  In  the  naso- 
pharyngeal space  there  are,  in  addition,  small  terminal  branches 
of  the  internal  maxillary  artery,  the  Vidian  and  the  superior 
pharyngeal,  in  frequent  communication  with  the  ascending  j)ha- 
ryngeal,  in  the  anterior  portion  of  the  vault  of  the  pharynx  and 
its  lateral  walls. 

The  capillary  network  is  tolerably  dense.  A  return  in  loops 
is  frequent  near  the  free  surface. 

The  veins  gather  themselves  together  in  the  deeper  layer  into 
a  coarse  wide-meshed  network,  which  conveys  its  blood  chiefly 
into  the  internal  Jugular  vein. 

The  lymphatic  vessels  form  a  thick  network  in  the  mucous 
membrane,  and  a  coarse  plexus  in  the  muscular  tissue.  The 
upper  vessels  are  in  communication  with  two  lymphatic  glands 
lying  upon  the  posterior  wall  near  the  base  of  the  skull,  and  the 
lower  vessels  with  several  glands  in  the  vicinity  of  the  greater 
horn  of  the  hyoid  bone  (von  Luschka). 

Nerves. — The  second  branch  of  the  trigeminus  gives  off  pharyn- 
geal rami  to  the  roof  of  the  pharynx  and  the  parts  surrounding  the 
pharyngeal  orifices  of  the  Eustachian  tubes ;  the  third  branch, 
to  the  abductor  of  this  orifice  (tensor  palati  muscle).  The  glosso- 
pharyngeus  supplies  the  stylopharyngeus  muscle,  the  superior 
and  middle  constrictors,  and  the  mucous  membrane.  The  vagus 
furnishes,  in  addition  to  the  fibres  for  the  levator  (Arnold,  Wol- 
fert),  two  twigs  which  connect  with  those  from  the  accessory 
nerve  of  Willis  (according  to  Hyrtl  and  Riidinger,  from  the  glosso- 
pharyngeus),  and  pass  to  the  upper  and  middle  constrictor 
muscles  and  to  the  mucous  membrane.  Its  superior  laryngeal 
nerve  supplies  the  lower  constrictor.    Fibres  from  the  sympa- 
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tlietic  connect  with,  the  pharyngeal  branches  of  the  glossopha- 
ryngeus  and  vagus. 

T/ie  Indimdual  Parts. 

The  naso-pliaryngeal  space  has  somewhat  the  configuration 
of  a  cube  with  strongly  rounded  corners  in  part.  It  may  also  be 
compared,  on  account  of  the  peculiar  bend  of  its  roof,  the  steep 
descent  of  its  anterior  and  widely-open  wall,  to  the  windsail  of  a 
steamer  (Hyrtl),  to  a  prompter's  box,  or  to  the  roof  of  some  old- 
style  coach.  Its  average  depth  is  two  centimetres  (four-fifths 
of  an  inch),  its  breadth  between  the  fossse  of  Rosenmueller  three 
and  a  half  (one  and  two-fifths  inches),  andbetween  the  jjrojections 
of  the  Eustachian  tube  two  (four-fifths  of  an  inch),  and  its  height 
is  always  more  than  two  centimetres. 

Its  roof.,  the  pharyngeal  vault,  the  fornix.,  which  is  concave 
inferiorly  in  a  horizontal  direction,  includes  the  uj)per  and  (to 
a  great  extent)  the  posterior  wall.  No  distinct  demarcation 
between  these  two  walls  is  perceptible  on  the  interior  surface ; 
they  round  off  into  one  another  in  a  shallow  arch-shaped  con- 
tinuation. The  pharyngeal  tonsil  is  found  here  at  the  roof  of 
the  pharynx.  The  cytogenetic,  richly  follicular  layer  which, 
without  interruption,  covers  the  vault  and  a  great  portion  of  the 
lateral  wall  (recessus,  projection  of  tube),  and  which  composes  the 
stroma  of  the  mucous  membrane,  is,  as  a  rule,  more  considerably 
developed  at  this  place,  and  elevated  into  a  thick  cushion  which 
may  reach  the  thickness  of  six  milliinetres  (one-quarter  of  an 
inch)  or  more.  Its  composition  and  form  can  be  positively 
determined  only  upon  fully  normal  subjects.  The  origin  of  many 
different  views  as  to  its  construction  is  evidently  dependent  upon 
the  employment  of  pathological  material. 

The  dividing-line  between  the  normal  j)haryngeal  tonsil  and 
the  contiguous  surface  of  mere  mucous  membrane  is  distinctly  re- 
cognizable anteriorly  (from  the  upper  circumference  of  the  choanse 
[posterior  nares])  and  posteriorly  (towards  the  upper  border 
of  the  arch  of  the  atlas).  The  tonsil  is  elevated  above  the  mucous 
membrane.  Below  its  posterior  termination  there  remains  a 
stripe  of  mucous  membrane  about  one  centimetre  (two-fifths  of 
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an  inch)  in  height,  corresponding  to  the  position  of  the  anterior 
arch  of  the  atlas,  which  might  be  designated  as  the  posterior 
wall,  in  contradistinction  to  the  roof.  It  is  divided,  by  narrow  or 
wider  fissures,  lacunce,  which  sink  into  its  substance  from  one- 
third  to  one-half  and  more  of  its  entire  thickness,  into  projections, 
crests,  and  ledges  of  varying  height  and  breadth,  which  run  either 
in  a  strictly  horizontal  direction,  or  converge  somewhat  posteriorly, 
seldom  anteriorly.  The  number  and  arrangement,  as  well  as 
the  height  and  breadth  of  the  prominences  vary.  The  lateral 
crests  are  often  much  less  high  than  those  in  the  centre ; 
and  those  lying  on  the  outside  border  are  separated  by  a  speci- 
ally deep  indentation  from  the  upper  portion  of  the  lateral  walls. 
The  crests  frequently  diminish  in  height  towards  the  front  and 
the  rear.  Among  other  configurations  it  may  acquire  a  flattish 
scmi-globular  appearance,  which  makes  still  more  prominent  its 
resemblance  to  the  palatine  tonsils,  a  resemblance  chiefly  founded 
on  its  histological  composition. 

This  typical  longitudinal  fissuring,  which  is  already  very  dis- 
tinctly imprinted  upon  the  pharyngeal  tonsil  of  the  new-born 
babe,  though  only  one  millimetre  (one  twenty -fifth  of  an  inch) 
in  thickness,  may  still  be  recognized  in  various  apparently  de- 
viating forms  which  appear,  sometimes  under  normal  conditions 
(delicate  or  irregular  formation  of  the  ridges  and  spaces  in  the 
development  of  the  organ  during  the  first  years  of  life),  some- 
times associated  with  or  in  consequence  of  the  diseases  which  so 
often  occur  in  this  region  (especially  tumefaction  and  hyper- 
trophy, total  and  partial  adhesions,  atrophy  and  obliteration  of 
the  ridges).  Such  modified  forms  (see  farther  on)  come  under 
observation  in  adults  more  frequently  than  do  entirely  normal 
forms.  They  present  a  tolerably  uniform  surface,  or  (and  more 
frequently)  a  remnant  of  the  longitudinal  fissuring  in  interrupted 
slits  or  perforations,  or  even  a  sponge-like  perforated  surface. 

P.  J.  C.  Mayer  describes  as  the  pharyngeal  bursa  (bursa  pha- 
ryngea)  a  pouch-like  depression  in  the  posterior  portion  of  the 
tonsil.  Von  Luschka  explains  it  as  a  remnant  of  the  canal  which 
is  produced  in  the  formation  of  the  cerebral  appendix  [glandular 
lobe  of  the  pituitary  body.  — TV.]  by  a  constriction  of  the  pri- 
inoidial  pharyngeal  wall  (Rathke).    Several  large  cysts  at  this 
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place  (Czermak,  von  Troeltsch)  have  been  described  in  the  medical 
literature  of  this  region.  The  pouch  is  not  constant,  as  has  also 
been  remarked  by  von  Luschka.  Similar  depressions  likewise 
occur  at  other  places  in  the  tonsil. 

Landzert  discovered  within  the  sphenoid  bone  of  the  new-born 
child  a  canal  ending  blindly  downwards,  which  he  regards  as  a 
remnant  of  the  communication  just  mentioned  between  the 
cranial  and  pharyngeal  cavities,  and  which  may  give  occasion  to 
prolapse  of  the  pituitary  gland  in  dropsy  of  the  ventricle. 

On  the  lateral  wall  posteriorly  are  the  fossa  of  Rosenmueller, 
the  cushion  or  projection  of  the  Eustachian  tube,  and  its  oriUce. 
The  projection  is  composed  essentially  of  a  strip  of  cartilage 
which  passes  obliquely  forwards,  inwards,  and  downwards  from 
the  tip  of  the  temporal  bone,  increasing  considerably  in  height 
and  breadth  as  it  does  so.  It  is  in  part  adherent  to  the  fibrous 
cartilage  at  the  base  of  the  skull,  and  is  bent,  gutter-like,  out- 
wards and  forwards  in  its  entire  course,  constituting  the  median 
wall.  The  concavity  of  this  cartilage  is  clothed  with  a  mucous, 
membrane  which  leaves  it,  at  its  lower  border  as  well  as  at  the 
upper  end  where  it  is  rolled  over,  to  fonn  the  lateral  wall,  which 
lies  lightly  against  the  middle  wall,  when  in  repose.  This  lateral 
wall,  otherwise  movable  in  its  entire  extent,  and  which  can  be 
abducted  from  the  middle  wall  by  the  tensor  muscle  of  the  palate, 
is,  at  the  pharyngeal  extremity  of  the  tube,  tensely  attached  to  the 
pterygoid  process  of  the  sphenoid  bone,  and  is  reflected  back  to 
a  certain  degree  like  a  curtain,  constituting  the  anterior  lip  of  the 
tube.  The  strip  of  cartilage,  on  the  contrary,  projects  obliquely 
into  the  naso-pliaryngeal  space,  increasing  in  height  and  breadth, 
and  composing  the  tubal  prominence  ;  it  also  forms  the  posterior 
lip,  and,  by  bending  in  a  direction  upwards  and  forwards  at  the 
same  time,  forms  the  uj^per  border  of  the  orifice  of  the  tube.  This 
orifice  is  funnel-shaped,  being  oval,  with  a  slight  upward  arching 
of  its  lower  border,  caused  by  the  belly  of  the  levator  muscle 
of  the  palate  ;  it  is  directed  forwards  and  inwards  in  corre- 
spondence with  the  course  of  the  canal  of  the  tube,  measuring 
seven  to  nine  millimetres  (twenty-seven  hundreths  to  thirty-five 
hundredths  of  an  inch)  in  height,  and  four  to  six  millimetres  (fif- 
teen hundredths  to  twenty-three  hundredths  of  an  inch)  in  breadth. 
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Between  the  prominent  tubal  projection  and  the  posterior 
wall,  a  triangular  depression  is  left,  the  fossa  of  Rosenmueller, 
recessus  pkaryngis,  covered  with  a  layer  of  cytogenetic  tissue. 
Its  surface  is  often  of  very  irregular  conformation  from  swelling 
and  adhesions  ;  otherwise  it  is  smooth. 

Instead  of  an  anterior  wall  there  are  the  wide  oval  posterior 
nasal  orifices,  the  cJioance,  separated  by  the  vomer,  and  bounded 
extei'nally  and  inferiorly  by  the  wing-shaped  processes  of  the 
sphenoid  bone,  and  the  horizontal  portion  of  the  palate  bone. 

An  inferior  wall  is  temporarily  formed  by  the  soft  palate 
during  swallowing  and  speaking. 

The  relations  presented  by  the  loioer  pharynx  are  very  sim- 
ple. Its  posterior  wall  extends  along  the  anterior  surface  of  the 
cervical  vertebrae  from  the  second  to  the  sixth.  The  anterior 
wall  is  defective  above,  and  corresponds  to  the  isthmus  fau- 
cium  ;  otherwise,  it  is  formed  in  the  middle  by  the  posterior  sur- 
face of  the  larynx,  and  laterally  by  the  pharyngo-laryngeal  or 
pyriform  sinuses,  fossse  naviculares.  Its  transverse  diameter 
considerably  exceeds  the  antero-posterior  diameter.  The  latter 
decreases  very  rapidly  in  the  lower  portion,  with  simultaneous 
diminution  of  the  transverse  diameter,  so  that,  in  a  condition  of 
repose,  onl}^  a  slit-like  lumen  exists,  there  being  a  complete  ap- 
proximation of  the  anterior  and  posterior  walls  in  the  region  of 
the  cricoid  cartilage  (von  Luschka,  von  Bruns,  Braune). 

Von  Luschka  recommends  for  dissection  in  private,  tliat  the  floor  of  the  mouth 
should  be  loosened  in  its  circumference,  and  the  hard  palate  be  removed,  after  dis- 
articulation of  the  lower  jaw,  so  as  to  permit  of  an  inspection  of  the  naso-pharyn- 
geal  cavity.  In  those  cases  in  which  the  cranial  cavity  is  opened,  I  recommend  a 
transverse  opening  to  be  made  in  the  posterior  portion  of  the  crista  galli  with  the 
chisel,  and  then  a  portion  to  be  sawn  out  upon  both  sides  in  a  slightly  convex 
arch  which  shall  include  the  extremity  of  the  petrous  portion  of  the  tem- 
poral bone,  and  extend  as  far  as  the  anterior  border  of  the  foramen  magnum. 
The  preparation  includes  the  entire  naso-pharyngeal  space,  and  the  posterior  por- 
tion of  the  nasal  and  superior  maxillary  cavities.  Any  disfigurement  of  the  corpse 
is  thus  avoided. 

Participation  in  Respiration,  in  Deglutition,  and  in  Speech. 
The  naso-pharyngeal  space  is  an  important  part  of  the  respi- 


14     WENDT. — DISEASES  OF  THE  NASO-PHARYNGEAL  CAVITY. 

ratory  fcract,  for  breathing  normally  takes  place  principally 
tlirougli  it  and  the  nose.  The  nursling  is  exclusively  confined  to 
this  method  of  breathing  during  the  act  of  nursing  (Kussmaul) 
as  he  also  is  in  sleep.  In  increased  inspiration  through  the 
nose  (snuffing),  and  when  breathing  is  practised  exclusively 
through  the  nose,  even  while  the  mouth  is  open,  the  soft  palate 
falls. 

The  lower  pharynx  is  subservient  to  respiration  only  in  its 
Tipper  half.  Coincident  participation  of  the  upper  and  lower 
portions  takes  place  in  the  act  of  deglutition.  The  bolus,  having 
reached  the  lower  pharynx,  is  forced  into  the  oesophagus  by  the 
combined  constricting  and  elevating  action  of  the  constrictor 
muscles,  while  the  elevation  of  the  base  of  the  tongue,  and  the 
approximation  of  the  arches  of  the  palate  in  front,  and  the  soft 
palate  above,  effect  a  closure  in  these  directions.  A  separation  of 
the  lower  pharynx  from  the  naso-pharyngeal  sjDace  takes  place 
in  the  formation  of  almost  all  vocal  sounds,  and  in  every  move- 
ment of  deglutition,  whether  this  takes  place  through  some 
influence  acting  from  below  (ingesta)  or  through  one  acting 
from  above  (nasal  douche,  Eustachian  catheter).  The  soft 
palate,  under  these  circumstances,  always  assumes  a  nearly  hor- 
izontal position,  the  uvula  remaining  with  its  tip  directed  down- 
wards, so  that  a  bend  or  angle  is  formed  between  the  two.  The 
closure  is  completed  by  a  horizontal  ridge  which  is  formed  on 
the  posterior  wall  of  the  pharynx  in  the  region  of  the  anterior 
arch  of  the  atlas,  by  the  dragging  forward  of  this  portion  by  the 
action  of  the  superior  constrictor  muscle  (Passavant). 

In  forced  deglutition  (movements  of  gagging)  there  is  a  very 
considerable  constriction  of  the  lower  pharynx,  and  sometimes  a 
very  great?  elevation  of  the  soft  palate.  In  vomiting,  solid  and 
fluid  substances  frequently  get  into  the  naso-phaiyngeal  space ; 
and  in  rare  cases  I  have  seen  them  gain  the  cavity  of  the  osseous 
middle  ear,  having  passed  up  through  the  Eustachian  tube. 

A  free  communication  between  the  lower  pharynx  and  naso- 
pharyngeal space  takes  place  only  in  uttering  the  nasal,  and  the 
oro-nasal  sounds  (Kraeuter).  With  these  sounds  only  do  import- 
ant vibrations  of  air  in  the  nose  and  naso-pharyngeal  space  occur 
in  the  production  of  speech.    In  the  enunciation  of  all  other 
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sounds  the  naso -pharyngeal  space  is  closed  below  in  the  usual 
manner  (Passavant). 

The  upper  portion  of  the  lower  pharynx,  above  the  entrance 
into  the  larynx,  has  been  designated  by  Merkel  as  the  "receiv- 
ing tube"  (Fangrohr),  the  function  of  which  is  to  take  up  the 
sonorous  current  of  air  escaping  from  the  larynx  before  it  un- 
dergoes further  modifications. 

Relations  to  the  Ear. 

The  fluctuations  in  the  pressure  of  air  occurring  from  various 
causes  in  the  naso-pharyngeal  space  are  propagated  to  the 
column  of  air  inclosed  in  the  cavity  of  the  middle  ear,  when 
these  fluctuations  are  strong  enough  to  overcome  the  resistance 
of  the  walls  of  the  Eustachian  tube,  which  are  usually  in  light 
approximation,  or  when  an  act  of  swallowing  takes  place  acci- 
dentally or  purposely,  by  which  the  calibre  of  the  tube  is  rendered 
patulous.  The  tensor  muscle  of  the  palate  dilates  the  tube  by 
abducting  its  lateral  membranous  wall  from  its  median,  cartila- 
ginous, immovable  wall.  The  levator  muscle  lifts  the  floor  of 
-the  canal  and  helps  to  give  the  calibre  a  circular  form  ;  only  the 
pharyngeal  orifice,  which  is  otherwise  in  a  fixed  position,  under- 
goes a  constriction  by  the  ridge-like  elevation  of  the  lower  and 
movable  border. 

The  occasional  wide  patulousness  of  the  Eustachian  tube  is 
necessary  in  order  to  prevent  the  existence  of  a  different  atmo- 
spheric pressure  in  the  cavity  of  the  tympanum  from  that  of  the 
external  air,  etc.  Impediment  or  abolition  of  this  function  of 
the  Eustachian  tube  (closure  from  swelling,  or  accumulation  of 
secretion,  insuflaciency  of  the  muscles)  produces  primarily  me- 
chanical disturbances  (rarefaction  of  the  air,  sinking  in  and  in- 
creased tension  of  the  tympanic  membrane  and  the  chain  of  aural 
bones,  and,  with  this  impairment  of  hearing,  subjective  mani- 
festations of  sound),  and  consecutively  anatomical  alterations 
(hyperemia,  dropsy  and  swelling  ex  vacuo)  in  the  cavity  of  the 
tynipanum. 

Considerable  variations  of  atmospheric  pressure  take  place 
liere,  especially  through  involuntary  or  intentional  exaggerated 
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respiratory  movements,  especially  in  gaping,  coughing,  sneezing, 
and  nose-blowing,  in  tlie  active  performance  of  the  experiment 
of  Valsalva  (strong  expiration  with  closure  of  nose  and  mouth), 
,  and  in  the  passive  performance  of  the  same  act  as  suggested  by 
the  author,  as  useful  under  certain  conditions,  especially  in  the 
case  of  children  (forced  blowing  through  a  tube  which  is  inserted 
air-tight  into  one  nasal  orifice,  while  the  other  is  kept  closed). 
A  sudden  condensation  of  the  air  in  the  naso -pharyngeal  cavity 
takes  place,  furthermore,  in  the  escape  of  gases  from  the  stomach. 
The  air  then  not  infrequently  passes  into  the  middle  ear  (with 
pain  in  inflammatory  conditions  of  the  tympanic  membrane).  In 
Politzer's  procedure  the  act  of  swallowing  is  utilized  with  advan- 
tage to  drive  air  into  tlie  middle  ear,  it  being  forced  into  the 
naso-pharyngeal  space  from  an  elastic  bag,  the  nozzle  of  which 
is  inserted  into  the  nostril. 

Finally,  variations  of  atmospheric  pressure  in  the  naso-pharyn- 
geal space  are  produced  by  contractions  of  the  soft  palate,  similar 
in  effect  to  the  to  and  fro  movements  of  a  pair  of  bellows.  These 
variations  are  slight  when  the  nose  is  patulous,  but  they  may 
become  of  more  importance  if  the  nasal  passages  are  closed, 
whether  voluntarily  compressed,  or  occluded  with  secretions," 
polypi,  etc.  As  the  soft  palate  springs  upwards  the  fluctua- 
tion is  positive,  and  as  it  relaxes  downwards  it  is  negative. 
Both  alterations  of  pressure  are  propagated  along  the  simulta- 
neously opened  Eustachian  tubes  into  the  cavity  of  the  tym- 
panum, and  may  produce  corresponding  manometric  movements 
of  the  tympanic  membrane,  recognizable  thi'ough  an  aural 
speculum. 

Such  fluctuations  of  atmospheric  pressure  are  frequently 
utilized  by  surgeons,  diagnostically  and  therapeutically,  espe- 
cially by  means  of  Politzer's  method.  They  may,  however,  also 
exert  an  injurious  influence  on  the  ear.  The  unintentional  Val- 
salva experiment  which  people  undertake  when  blowing  the  nose 
forcibly  while  the  nostrils  are  blocked  (emphysematous  patients 
with  bronchial  and  nasal  catarrh),  may  produce  relaxation  of  the 
tympanic  membrane  by  frequent  repetition  of  the  distention. 
Further,  when  the  nostrils  are  occluded,  the  air  in  the  middle 
ear  becomes  rarefied  by  each  act  of  swallowing  ;  and  in  this  way 


GENEEAL  SYMPTOMATOLOGY.  17 

a  purely  meclianical  deafness  may  be  produced  in  an  otherwise 
healthy  ear  (Lucae). 

It  may  also  be  mentioned  that  in  hanging  (Ecker)  the  base  of 
the  tongue  is  pressed  so  high  upwards  by  the  cord,  that  the  soft 
palate  is  forced  up  against  the  choanse,  occluding  them.  The 
sudden  increase  of  pressure  thus  produced  is  so  extensive  under 
some  circumstances,  that  it  may  extend  into  the  cavit}^  of  the 
tjnnpanum  by  separation  of  the  walls  of  the  Eustachian  tube, 
and  thus  produce  rupture  of  the  membrane  of  the  tympanum,  as 
in  a  case  reported  by  Ogston.  (Zaufal  explains  the  rupture  by 
condensation  of  air  in  the  tympanum,  consequent  upon  compres- 
sion of  the  orifice  of  the  tube. ) 


General  Symptomatology;  Diagnosis;  and  Treatment. 

Symptoms.  Naso-pharyngeal  Cavity  :  Kussmaul,  1.  c. — wn,  TroUsch,  Lehrb.  d. 
Ohrenh.  V.  Aufl.  Leipzig.  1873.  pp.  301,  303,  dOL—Riihle,  Volkmann's  Samml. 
klin.  Vortriige.  Nr.  6.  p.  28. —  W.  Meyer,  lleb.  adenoide  Veget.  i.  d.  Naseu- 
rachenh.  Arch.  f.  Ohrenh.  Bd.  VIII.  p.  136. — Lower  Pharynx:  Bainbergei\ 
Handb.  d.  spec.  Path.  u.  Ther,  VL  Bd.  1.  Abth.  pp.  4, 10,  20,  24,  99.-0.  Weber, 
in  Pitha  u.  BiHrotli,  Chirurgie,  Bd.  III.  1.  Abth.  2.  Heft.  pp.  355,  356,  858.— 
ti.  Luschka,  1.  c.  pp.  7,  113. 

Diagnosis.  Rhinoscopy:  VoltoUni,'D\Q  Rhinosk.  u.  Pharyngosk.,  Festschiift,  Bres- 
lau.  1861. — The  same  author.  Die  Anwend.  d.  Galvanokaust.,  etc.  IL  Aufl. 
Wien.  1873.  p.  %A:.—Semelecler,  Die  Rhinoskopie.  Leipzig.  1862.  (Contains, 
among  other  things,  especially  good  rhinoscopic  illustrations,  and  the  literatiu-e 
of  that  \}GYio()i).—Ldwenher(j,  Die  Verwerth.  d.  Rhinosk.,  etc.  Aixh.  f.  Ohrenh. 
Bd.  II.  p.  103. — Inspection  of  the  Naso-pharyngbal  Space  from  the  Front  : 
Michel,  Ueb.  d.  Verb.  d.  Tubenmdg.  Berlin,  klin.  Wochenschr.  1873.  No.  34; 
Tagebl.  d.  46.  V.  d.  N.  u.  A.  p.  im.— Meyer,  1.  c.  p.  149.— Defects  :  Magnus,  Der 
Nasenrachenraum,  ibid.  Bd.  VI.  p.  Meniere,  Gaz.  med.  1857.  No.  19.— 

Bidder,  Neue  Bsob.  iib.  d.  Beweg.  d.  weich.  Gaumcns.  Dorpat.  1858.— Digital 
E.VPLORATION  OF  THE  Naso-pharyngeal  Cavity  :  Meyer,  1.  c.  p.  153.— Inspec- 
tion OP  THE  Pharynx  :  0.  Weler,  1.  c.  p.  335  ;  with  the  mirror:  Tiircl;  Klinik 
d.Kr.  d.  Kehlk.  Wien.  1866.  p.  102.— «.  Bnms,  Die  Laryngosk.  u.  die  laryngosk. 
Chirurgie.    Tubingen.  1865.  p.  73. 

Treatment.  Gargling  :  v.  Troliscli,  Lehrb.  p.  342.— Nasal  Douche  :  Th.  Weber, 
Tagebl.  d.  39.  V.  d.  N.  u.  A.  p.  207.— Insufflation  of  Fluids:  Siegle,  DieBe- 
liandlg.  d.  Hals-  u.  Lungenl.  mit  Inhalat.  IIL  Aufl.  p.  105.— Injection  : 
'^''''^t^'^lh  op.  cit.  p.  Z-i%.—Oruber,  Lehrb.  d.  Ohrenh.  Wien.  1870.  p.  201.— 
Cwersani,  Gaz.  d.  hcip.  1865.  No.  12.— Cauterization  :  Storck,  in  Semoleder. 
VOL.  VIL-2 
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op.  cit.  p.  6G. — V.  Trdltscli,  op.  cit.  p.  340. — Meyer,  1.  .c.  p.  2G2. — Application 
OP  Fluid  Medicaments  in  the  Pharynx  :  v.  Sigmund,  Zur  ortl.  Belidlg.  syph. 
Muncl-,  Nasen-  u.  liachenaff.  Wien.  Mecl.  Wochenschr.  1870.  Nos.  32,  34,  36,  88. 
— MevTcel,  Tagebl.  d.  42.  V.  d.  N.  u.  A.— Inhalations  :  Waldenhurg,  Die  Inh. 
d.  zerstiiubt.  Fliiss.  Berlin.  1864. — Lewin,  Die  Inh.-Therapie.  XL  Aufl.  Berlin. 
1865. — Siegle,  op.  cit. — Pastilles  :  Deweux,  Press,  m6d.  1866.  No.  38. 


Symptoms. 

Alterations  of  Respiration  and  of  Speech. 

In  some  of  the  diseases  of  the  naso-pharyngeal  space,  obstruc- 
tion, or  even  complete  arrest  of  breathing  through  the  nose 
occurs  ;  this  is  the  case,  for  instance,  in  very  extensive  increase 
in  volume  of  the  parts  (especially  the  pharyngeal  tonsil),  or,  in 
slighter  grades,  by  occlusion  of  the  remaining  portion  of  the 
calibre  by  secretion ;  it  also  occurs  when  new  formations  exist 
which  acquire  very  great  bulk,  or  at  least  occlude  the  posterior 
nares.  Breathing  then  takes  place  in  great  part,  or  exclusively, 
by  the  mouth.  In  consequence  of  long  continuance  of  this  con- 
dition of  things,  the  expression  of  the  face  becomes  altered  in  a 
characteristic  manner. 

Breathing  through  the  lower  pharynx  may  be  impeded 
(dyspnoea)  by  extensive  phlegmonous  swelling  of  the  mucous 
membrane,  by  retro- pharyngeal  abscesses,  and  by  tumors  pro- 
jecting into  the  cavity.  Suffocative  paroxysms  occur  in  case  of 
pressure  upon  the  larynx,  and  from  the  penetration  of  pus  into 
the  larynx. 

The  same  causes  which  impede  respiration  through  the  nose 
produce  a  modification  of  speech.  Speech  becomes  toneless  on 
account  of  diminished  or  abolished  resonance  of  the  upper  cavity, 
and  the  nasal  sounds  are  enunciated  only  with  difficulty  or  not 
at  all,  constituting  speaking  without  the  nose. 

Large  tumors  in  the  lower  pharynx  (morbid  growths,  abscesses, 
extensive  swelling)  may  produce  important  alterations  in  speecli. 
The  voice  sounds  as  though  the  patient  had  a  large  bolus  or  a 
lump  (0.  Weber)  sticking  in  his  throat.  Speech  may  even  be  in 
entire  abeyance  in  this  manner. 
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Motor  Disturbances. 

Difficulty  in  swallowing  is  frequent  in  diseases  of  the  lower 
pliarynx  ;  less  frequent  in  diseases  of  the  naso-pharyngeal  space. 
It  is  dependent  upon  various  affections  of  the  mucous  membrane 
(swelling,  hypertrophy  and  atrophy,  ulceration)  and  of  the  mus- 
cular tissue  (fatty  degeneration,  purulent  infiltration,  the 
presence  of  living  trichinae,  local  or  central  [medulla  oblongata] 
pareses),  and  on  the  presence  of  tumors  of  all  sorts,  which  nar- 
row the  passage  for  the  ingesta,  and  limit  its  capacity  to  the 
deglutition  of  fluids,  or  render  swallowing  altogether  imjDossible. 
In  rare  cases  exostoses  of  the  bodies  of  the  vertebrae,  plileboliths 
in  varicose  veins  on  the  posterior  wall  (von  Luschka),  may  impede 
the  act  of  swallowing. 

Impaired  movement  of  the  head,  holding  the  head  stiff, 
occurs  in  cases  of  pharyngeal  abscesses,  especially  such  as  origi- 
nate in  disease  of  the  vertebrae  (retro- pharyngeal  abscess),  in 
severe  phlegmons,  and  in  some  morbid  growths. 


Manifestations  Dependent  on  Anomalies  of  Secretion. 

Quite  a  number  of  symptoms  occur  in  connection  with  in- 
creased, altered,  or  diminished  secretion. 

The  mucus  secreted  in  the  cavities  often  acquires  great  vis- 
cidity, and  even  a  leathery  consistence.  Crusts,  scabs,  desiccated 
mucus  and  pus  are  encountered  only  in  the  naso-pharyngeal 
space,  as  a  rule  ;  and  then  only  when,  through  nasal  defects, 
occasion  is  given  to  a  more  extended  and  often  immediate  influ- 
ence of  the  atmospheric  air.  The  copious  presence  of  tenacious 
niucus  gives  the  patient  occasion,  mostly  in  the  mornings,  for 
frequent  hawking  (lower  pharynx)  and  movements  of  gagging 
(lower  pharynx  and  naso-pharyngeal  space),  which  may  excite 
nausea  and  even  vomiting. 

Intermixture  of  fresh  or  altered  blood  with  the  mucus  occurs 
frequently— much  oftener  without  ulceration  than  with  it. 

A  foul  odor  of  the  air  expired  througli  the  nose  sometimes 
occurs  from  decomposed,  ichorous,  or  fetid  pus  secreted  in  the 
naso-pharyngeal  space  (in  ulcerations,  etc.),  or  in  the  middle 
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ear  (so,  among  others,  in  a  case  of  Scliwartze's  there  was  a  smell 
and  taste  like  that  of  rotten  egg,  long  continued,  on  injections 
into  a  wound  made  in  trephining  the  mastoid  process). 

Ruehle  and  von  Troeltsch,  with  justice,  ascribe  an  injurious 
influence  upon  the  stomach  to  the  great  quantity  of  secretion 
which  flows  down  into  it. 

The  masses  which  are  encountered  in  these  cavities,  or  are 
discharged  from  them,  are  not  always  secreted  at  the  points 
where  they  are  found.  The  mucus  or  pus  accumulated  in  the 
naso-pharyngeal  space,  or  gliding  down  the  pharyngeal  walls, 
may  come  from  the  posterior  portions  of  the  nasal  passages  or 
from  the  middle  ear.  If  there  is  a  profuse  secretion  in  the  mid- 
dle ear,  and  the  Eustachian  tube  is  patulous,  the  secretion  flows 
down  through  the  tube — in  great  part  even  when  there  is  per- 
foration of  the  tympanic  membrane.  Clumps  of  cheesy,  coagu- 
lated pus  also  pass  in  this  way  from  the  cavity  of  the  ear,  on 
powerful  syringing  of  the  outer  ear.  These  may  form  complete 
cholesteatomatous  masses  in  consequence  of  desquamative  inflam- 
mation of  the  mucous  membrane  (cholesteatoma  of  the  petrous 
bone,  of  authors)  ;  and  in  cases  observed  by  the  author,  such 
masses  were  removed  through  the  Eustachian  tube  by  gargling. 
Finally,  in  epistaxis,  in  hemorrhage  in  the  tympanum,  and  in 
fracture  at  the  base  of  the  skull,  blood  may  flow  into  the  naso- 
pharyngeal space  in  varying  quantity. 

Subjective  Sensations. 

A  sensation  of  dryness,  associated  also  with  a  sense  of  tension, 
occurs  at  the  commencement  of  acute  catarrhs  and  inflammations, 
but  especially  in  atrophy  and  in  anasmia  of  the  mucous  membrane 
of  the  naso-pharyngeal  space  and  of  the  lower  pharynx  ;  in  the 
former  locality,  also,  when  the  direct  access  of  air  is  facilitated 
by  extensive  nasal  defects,  and  in  the  latter,  when  respiration  is 
carried  on  through  the  mouth  alone,  in  consequence  of  imperme- 
ability of  the  naso-pharyngeal  space,  or  of  the  nose. 

Tlie  sensation  of  the  presence  of  a  foreign  bodj^  exists  not 
only  during  its  sojourn  in  the  parts,  but  sometimes  also  con- 
tinues some  little  time  after  removal  of  the  ofi'ending  substance 
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or  its  passage  downwards,  in  consequence  of  slight  wounding 
of  the  mucous  membrane. 

In  the  lower  pharynx  such  irritations  are  left  by  fish-bones 
more  especially  ;  and  in  the  naso- pharyngeal  cavities,  by  the  use 
of  the  Eustachian  catheter  and  other  instruments. 

Pams,  for  the  most  part  not  distinctly  localized,  occur  in 
phlegmonous  inflammations,  but  are  infrequent  in  the  severer 
grades  of  catarrhs,  and  exist  in  some  cases  of  ulceration.  They 
are  increased  when  the  affected  parts  are  set  in  motion  by  the  act 
of  swallowing  (pharyngeal  orifice  of  the  Eustachian  tube,  wall  of 
the  lower  pharynx).  Many  persons  are  not  posted  concerning 
the  glosso-pliaryngeal  nerve  which  supplies  the  lower  pharynx 
and  the  (ramus  Jacobsonii)  tympanic  cavity,  so  that  -pains 
dependent  upon  a  pharyngeal  affection  may  be  referred  to  the 
sound  ear,  and  contact  with  the  aural  sound,  and  cauterization 
of  the  exposed  tympanic  cavity  through  a  defect  in  the  mem- 
brane of  the  tympanum  may  be  first  felt  in  the  lower  pharynx. 

Headache  is  often  complained  of  in  acute  catarrhal  and  inflam- 
matory processes.  If  the  naso-pharyngeal  space  is  the  affected 
part,  the  pain  is  usually  referred  to  the  back  part  of  the  head. 
Occipital  pains  are  also  frequent  in  many  cases  of  tumors  in  this 
cavity,  after  operations,  and  severe  medicinal  treatment,  and  also, 
again,  in  many  cases  of  chronic  catarrh.  Von  Troeltscli  describes 
intense  and  also  unilateral  pains  in  chronic  retro-nasal  catarrh. 

Symptoms  referable  to  Adjacent  Organs. 

In  diseases  of  the  naso-pharyngeal  space,  pains  in  the  ear 
occurring  in  deglutition,  indicate  participation  in  the  disease  on 
the  part  of  the  pharyngeal  orifice  of  the  Eustachian  tube,  or  even 
of  the  tube  itself.  Hardness  of  hearing,  subjective  sensations  of 
hearing,  a  sense  of  pressure  and  fulness  in  the  ear  and  head,  are 
chiefly  caused  by  closure  of  the  tube  (rarefaction  of  the  air) ;  but 
are  also  often  caused  by  extension  of  disease  to  the  tympanic 
cavity.  Hoarseness,  dyspnoea,  and  apnoea  occur  on  the  extension 
to  the  larynx  of  many  pharyngeal  affections.  Participating 
disease  of  the  nose  may  occasion  manifestations  precisely  simi- 
lar to  those  produced  by  disease  of  the  naso-pharyngeal  space 
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lieadache,  especially  in  the  forehead,  speech  without  use  of  the 
nose,  breathing  through  the  mouth,  and  disturbances  due  to  the 
secretions  flowing  down  from  the  posterior  nares. 

General  Symptoms. 

Disturbance  of  the  general  health  occurs  in  many  catarrhal 
cases,  in  phlegmonous  inflammations,  in  croup  and  diphtheritis, 
and  after  severe  operations. 


Diagnosis. 

Inspection  of  the  Naso-pTiaryngeal  Cavity  from  in  Front. 

It  is  not  infrequently  practicable  to  obtain  a  view  of  the  naso- 
pharyngeal space  from  the  front ;  the  favorable  cases  being  those 
in  which  there  is  sufficient  breadth  of  one  or  both  nasal  cavities, 
slight  development  of  the  turbinated  bones  or  their  absence, 
atrophy  of  their  superjacent  tissues,  and  nasal  defects  of  con- 
siderable size.  Such  a  view  is  only  possible  without  artificial  aid 
in  cases  of  considerable  destruction  of  tissue.  It  is  usually 
necessary  to  dilate  the  nostril  with  a  suitable  instrument  (a  bi- 
valve ear-speculum,  a  dilator  regulated  by  a  screw),  and  then  to 
illuminate  the  cavity  by  means  of  a  concave  reflector. 

In  favorable  cases  we  then  see  either  a  vertical  strip  of  the 
posterior  wall ;  or,  in  addition,  the  mouth  of  the  Eustachian 
tube  with  its  projecting  cushion  ;  or  the  latter  only  (in  oblique 
directions  of  the  nasal  canal).  In  cases  of  defects  of  the  parts, 
proportionately  more  is  to  be  seen.  It  sometimes  happens  that 
the  posterior  surface  of  the  soft  palate  may  be  seen  during  move- 
ments of  deglutition,  rising  up  as  a  projecting  transverse  convex 
fold  or  cushion.  More  frequently  the  movements  of  the  pos- 
terior wall  can  be  observed  during  deglutition.  Whatever  is 
seen  generally  appears  intensely  red  :  stronglj^  glistening  in  cer- 
tain places  (prominence  of  follicles),  or  diffusely  red.  Tlie  part 
seen  is  often  too  small  in  extent  to  be  of  service  in  forming  a 
judgment  from  direct  observation.    But  this  glimpse  of  the  pos- 
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terior  wall  suffices  to  lead  to  negative  conclusions  (for  example, 
as  to  the  absence  of  an  liypertropliy  of  the  pharyngeal  tonsil). 
jMeyer  and  Michel  describe  pathological  conditions  discovered  in 
this  way ;  and  a  case  of  very  extensive  defective  formation, 
which  rendered  the  entire  cavity  accessible  to  inspection,  is 
reported  by  Magnus,  and  similar  reports  have  been  made  by 
Meniere  and  Bidder. 

Portions  of  the  naso-pharyngeal  space  can  also  be  seen  in 
cases  of  cleft  or  defect  of  the  hard  jjalate. 

Inspection  of  the  Naso-pharyngeal  Canity  from  Beloio. 

Rhinoscopy,  also  termed  pharyngoscopy,  pennits  an  inspec- 
tion of  almost  all  portions  of  the  naso-pharyngeal  cavity.  A 
mirror  introduced  into  the  lower  pliarynx  enables  us  to  illumi- 
nate the  walls  of  the  cavity  and  to  inspect  them.  Concerning  the 
minutige  of  this  method  of  examination,  the  following  points 
only  will  be  referred  to.  Its  success  depends  principally  upon 
the  careful  prevention  of  reflex  movements  by  avoiding  all  un- 
necessary contact  with  the  parts  (depressing  the  anterior  two- 
tliu'ds  of  the  tongue  only  ;  the  use  of  a  small  mirror  with  a 
curved  stem  ;  the  pronunciation  of  a,  as  in  father,  when  the  mir- 
ror is  passed  through  the  isthmus),  and  by  securing  the  most 
favorable  position  of  the  uvula  (forcible  inspiration  through  the 
nose,  enunciation  of  nasal  sounds,  and  eventually  waiting  for 
the  temporary  or  continuous  fatigue  of  the  muscles,  the  mirror 
being  retained  in  the  proper  position).  Some  i^eople  (with  wide 
pharynges,  the  victims  of  syphilophobia)  are  apparently  espe- 
cially created  for  rhinoscop3^  In  many  patients  the  obstacles  to 
its  employment  can  be  overcome.  In  isolated  cases  the  exam- 
ination cannot  be  made  by  the  most  experienced  manipulator. 
The  causes  of  failure  are  :  great  irritability,  unfavorable  anatom- 
ical conformation,  and  certain  pathological  conditions  of  the 
parts. 

The  pharyngeal  mirror  affords  information  especially  con- 
cerning the  amount  of  blood  in  the  parts,  the  condition  of  the 
secretions,  the  amount  of  swelling,  and  the  presence  of  morbid 
growths  and  of  ulcers.     Great  circumspection  is  requisite  in 
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reference  to  deciding  the  grade  of  existing  increase  of  volume  in 
the  parts,  and  especially  in  the  diagnosis  of  nlcers.  Swollen 
structures  (the  projecting  lip  of  the  Eustachian  tube,  the  tonsils) 
always  appear  massive  in  the  mirror.  A  tenacious  yellow  depo- 
sit of  mncus  is  readily  mistaken  for  an  ulcer,  especially  when  it 
presents  the  same  appearance  in  repeated  observations,  desj^ite 
the  use  of  the  nasal  douche  and  the  like.  On  the  other  hand, 
ulcers  are  often  concealed  beneath  tenacious  secretions,  so  that 
they  may  even  remain  unrecognized  in  the  dead  body,  if  careful 
cleansing  of  the  parts  is  neglected. 

Inspection  of  the  Lower  Pharynx. 

Only  one  spot  on  the  posterior  wall  of  the  lower  pharynx, 
corresponding  to  the  second  and  thu'd  cervical  vertebrae,  can  be 
seen  by  direct  inspection.  Many  patients  (even  children)  know 
how  to  open  the  mouth  wide  enough  and  keep  the  tongue  within 
it  flat  enough,  to  render  the  parts  mentioned  readily  visible.  In 
most  cases  it  is  necessary  to  jjress  the  tongue  down  with  the 
forefinger,  or  with  a  spatula  or  spoon-handle  (but  only  its 
anterior  two- thirds,  to  avoid  arousing  reflex  movements).  The 
employment  of  dilating  instruments  is  limited  to  operations.  In 
saying  ah  the  soft  palate  is  raised  ;  in  saying  eh  it  is  raised  still 
farther,  but  the  tongue  is  elevated  at  the  same  time.  Diffuse 
daylight  is  sufiicient,  as  a  rule,  for  illumination.  Artificial 
illumination  is  to  be  employed  with  care  (on  account  of  the 
sharp  projection  of  the  follicles  from  shadows,  etc.).  The  deeper 
portions  of  the  posterior  pharyngeal  wall  and  the  pyriform 
sinuses  may  be  brought  into  view  with  the  lar3aigoscopic  mirror, 
introduced  in  the  usual  manner  with  the  tongue  protruded  and 
fixed. 

Exploration  with  the  Bound  and  the  Finger. 

The  naso-jyharyngeal  cavity  can  bo  reached  in  almost  all  its 
parts  by  means  of  stout,  straiglit,  or  catheter-shaped  sounds, 
introduced  through  the  nose,  or  by  sounds  Avith  a  longer  and 
greater  degree  of  curvature,  introduced  through  the  mouth  and 
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passed  np  behind  the  soft  palate.  Only  gross  alterations  (larger 
morbid  growths,  etc.)  may  be  discovered  in  this  way,  and  then 
only  in  an  incomplete  manner. 

More  success  attends  the  exploration  of  the  parts  with  the 
linger  passed  into  the  pharynx.  The  forefinger  of  one  hand 
(the  other  hand  grasping  the  patient's  head  from  behind)  is 
carried  to  the  posterior  wall  of  the  pharynx,  passed  between  this 
wall  and  the  soft  palate,  pressed  forcibly  through  with  its  pal- 
mar surface  forwards,  and  carried  farther  upwards  at  the 
same  time.  We  are  enabled,  without  changing  the  hand,  to 
reach  the  posterior  surface  of  the  soft  palate,  the  vomer  and  the 
posterior  nares  with  the  turbinated  bones,  the  roof  and  the 
lateral  walls  with  the  orifice  of  the  Eustachian  tube,  and  the 
recessus  pharyngis  (fossa  of  Rosenmueller).  Bleeding  is  readily 
excited  by  this  examination,  though  the  hemorrhage  is  slight  in 
a  normal  condition  of  the  parts.  Sometimes  nausea  is  produced, 
and  even  vomiting  ;  and  in  some  cases  headache  remains  after 
the  examination.  No  matter  how  rapidly  and  expertly  it  is 
performed,  it  is  still  very  unpleasant  for  the  patient,  especially 
for  delicate  and  feeble  individuals  and  for  children. 

In  this  way  we  can  only  learn  of  alterations  of  conformation 
and  volume — swelling  and  hypertrophy,  morbid  growths  of  not 
too  small  size  and  of  distinct  form.  Deception,  as  to  the  rela- 
tions of  size,  is  much  more  likely  to  occur  in  this  examination 
than  in  an  examination  with  the  mirror. 

Digital  exploration  of  the  naso- pharyngeal  cavities  is  recom- 
mendable  in  general  only  for  those  cases  in  which  distinct  symp- 
toms (as  breathing  without  the  nose  when  that  organ  is  patulous) 
point  to  an  important  malady  localized  in  these  parts,  and  in 
which  rhinoscopy  is  not  practicable. 

The  posterior  wall  of  the  lower  pliarynx  down  to  the  poste- 
rior surface  of  the  larynx,  with  its  lateral  walls  and  the  pyri- 
form  sinuses,  can  be  felt  with  the  finger  and  the  sound.  In  this 
way  swelling,  fiuctuation,  the  presence  of  morbid  growths  and  of 
foreign  bodies,  may  be  detected.  The  result  of  the  examination 
of  the  easily  accessible  lower  pharynx  and  the  palate  should  not 
lead  us  without  further  exploration  to  take  for  granted  a  similar 
condition  of  the  naso-pharyngeal  space.    The  latter  may  exhibit 
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an  entirely  different  condition  (among  other  tilings,  atropliy  of 
the  pharyngeal  tonsil  with  hypertrophic  development  of  the  fol- 
licles on  the  posterior  wall). 

Treatment. 

Avoidance  of  Injur  ious  Influences. 

Some  diseases  of  the  naso-j^haryngeal  cavities  and  the  lower 
pharynx  heal  spontaneously,  or  take  a  favorable  course,  when  it 
is  possible  to  set  aside  the  causal  influences — the  injurious  condi- 
tions which  have  caused  and  maintained  them.  In  reference  to 
the  lower  pharynx  the  points  principally  worthy  of  considera- 
tion are  overstraining  in  loud  talking,  smoking  and  drinking,  the 
habitual  use  of  very  hot  or  irritating  food  and  drink,  and  the 
breathing  of  an  atmosphere  charged  with  mechanical  or  chem- 
ical irritants.  The  last-named  substances  also  pass  the  naso- 
pharyngeal space.  The  causes  of  the  frequent  venous  hyper- 
semias  here  found,  viz.,  diseases  of  the  heart  and  lungs,  are  to  be 
limited  in  their  action  by  suitable  management. 

External  Applications. 

The  application  of  leeches,  the  employment  of  blisters,  in- 
unctions with  ointments,  painting  with  iodine,  cataplasms,  moist 
warmth,  and  ice-compresses,  are  of  some  little  value  in  affections 
of  the  lower  pharynx  only.  In  affections  of  the  naso-pharyn- 
geal  cavities  they  are  useless. 

Removal  of  Secretions. 

It  is  important  to  remove  the  masses  of  tenacious  secretion, 
which,  in  many  patients,  accumulate  in  the  naso-pharj-ngeal 
space,  or  coat  the  walls  of  the  pharynx.  Tlieir  presence  is 
attended  with  annoying  symptoms,  and  they  embarrass  the  heal- 
ing of  the  disease  of  the  mucous  membrane,  and  especially  that 
of  ulcers.  There  are  two  methods  by  which  the  secretions  may 
be  removed  from  these  cavities. 
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Oargling. — This  consists  in  repeated  forcible  movements  of 
deglutition  (movements  of  gagging),  with  indifferent  liquids. 
These  are  if  possible  not  swallowed,  but  are  forced  up  again 
at  the  last  moment  of  the  act  of  deglutition.  In  this  way  con- 
siderable contraction  of  the  pharynx  is  produced,  and  a  j)Ower- 
ful  displacement  of  its  superficial  parts.  In  consequence  of  the 
pressure  to  which  the  mucous  membrane  is  subjected  on  the 
part  of  the  muscular  aj^paratus,  the  mucus  imbedded  in  its 
glands  is  pressed  out  like  the  contents  of  a  comedo ;  and,  in 
consequence  of  the  displacement,  the  adherent  viscid  secretion 
upon  the  surface  of  the  mucous  membrane  is  rubbed  off  (poste- 
rior surface  of  the  soft  palate,  walls  of  the  lower  pharynx,  floor 
of  the  orifice  of  the  Eustachian  tube,  and  the  tube  itself). 

Von  Troeltsch  very  justly  extols  the  remedial  gymnastic  signi- 
ficance of  systematic  jDractice  of  this  kind,  in  the  insufficiency  pf 
the  muscles  of  the  Eustachian  tube  (levator  and  tensor)  in  cases 
of  hypertrophy  of  the  mucous  membrane. 

B}^  means  of  the  nasal  douche,  and  by  injections  into  one 
nostril,  the  more  detachable  secretion  can  be  driven  from  the 
naso-pharyngeal  cavity  out  of  the  free  nostril,  and  the  adherent 
mucus  may  likewise  be  loosened  and  removed  by  repeated  efforts 
of  the  kind.  Concerning  the  nasal  douche,  so  highly  recom- 
mended by  Til.  Weber  in  the  treatment  of  these  parts,  I  have 
found  the  following  points  to  hold  true  :  A  syphon-like  tube 
about  100  cm.  (one  j^ard  and  four  inches)  in  length,  terminates 
in  an  olive-shaped  nozzle  of  horn,  etc.,  large  enough  to  occlude 
the  nostril  and  with  a  central  aperture  not  more  than  three  mm. 
(-fV  of  an  inch)  in  diameter.  This  is  connected  with  a  vessel  of 
the  capacity  of  half  a  litre  ;  or,  still  better  (ordinary  irrigator 
apparatus),  the  tube  is  attached  near  the  bottom  of  such  a  ves- 
sel. The  nozzle  is  firmly  placed  in  the  nostril  and  the  vessel  is 
raised  above  the  head,  which  must  be  strongly  bent  forwards 
(chin  in  contact  with  breast).  The  liquid  (used  bloodwarm  and 
also  cooler— 86°  and  later  77°  Fahr.)  runs  under  slight  pressure 
through  one  nostril  into  the  naso-pharyngeal  space,  and  out 
again  through  the  other  nostril.  It  is  necessary  to  maintain 
quiet  respiration  and  avoid  movements  of  deglutition.  A  valve- 
like closure  of  the  naso-pharyngeal  space  by  the  soft  palate, 
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aroused  by  the  contact  of  the  lluid  from  above  (E.  H.  Weber), 
prevents  its  descent  into  the  lower  jaharynx.  By  washing  the 
cavities  in  this  manner  under  moderate  pressure,  with  a  vertical 
direction  of  the  Eustachian  tubes,  we  avoid  the  freq^uently  re- 
ported penetration  of  the  iluid  into  the  tympanic  cavities  and 
the  frontal  sinuses. 

When  the  object  is  simply  to  remove  the  secretions,  a  weak 
solution  of  table-salt  will  suffice,  which  leaves  less  sensation  of 
a  cold  in  the  head  (swelling  of  the  epithelium)  than  does  ordi- 
nary water  (Th.  Weber).  It  is  often  desirable  to  supplement 
this  operation  by  gargling.  The  douche  should  be  used,  as  a 
rule,  once  or  twice  a  day,  seldom  more  frequently  ;  and  should 
be  continued  for  weeks  or  months,  with  occasional  intermis- 
sions, when  used  for  a  long  time.  In  special  chronic  cases,  with 
profuse  tenacious  secretions,  patients  are  obliged  indefinitely 
to  continue  the  habitual  use  of  this  cleansing  jDrocess,  which 
makes  "the  head  feel  free,"  and  in  many  the  ear  also. 

Inspiration  of  Fluid  through  the  Nose. 

By  snuffling,  by  rapidly  repeated  inspirations  through  the 
nose,  fluids  may  be  drawn  into  the  naso-pharyngeal  space. 
We  may  "drink  through  the  nose"  (Siegle).  This  procedure, 
under  certain  circumstances,  is  a  very  useful  substitute  for 
the  nasal  douche,  especially  if  children  refuse  to  use  the 
douche  (which  does  not  often  happen),  if  one  nasal  passage 
should  be  impervious,  or  if  the  use  of  the  douche  (in  rare  cases) 
produces  annoying  results,  such  as  pain  in  the  frontal  sinuses, 
irritation  of  the  conjunctiva,  or  entrance  of  fluid  into  the  cavity 
of  the  ear  in  cases  of  considerable  hypertrophy  of  the  pharyn- 
geal tonsils. 

Injection  through  the  nose  may  be  employed  either  directly — 
when  it  is  required  for  the  removal  of  adherent  secretion  or  pseu- 
do-membrane from  the  naso-pharyngeal  space — or  by  means  of  a 
pharyngeal  tube,  or  a  straight  or  bent  catheter  perforated  at  its 
blind  extremity.  The  walls  of  the  cavities  may  be  washed  out 
on  all  sides  in  this  manner.  Injection  with  the  syringe  readily 
permits  the  penetration  of  the  fluid  into  the  tympanic  cavities, 
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which,  may  injure  a  healthy  ear,  though  it  may  be  of  service  to 
a  diseased  ear  (in  general  when  there  is  an  opening  in  the  mem- 
brana  tympani).  If  such  penetration  is  desired,  the  nasal  open- 
ings should  be  compressed  after  the  introduction  of  the  nozzle 
of  the  syringe  (Gruber's  procedure). 

Injections  into  the  lower  pharynx  are  made  almost  only  in 
cases  of  croup  and  diphtheritis.  Gfuersant  recommends  for  this 
purpose  a  tube,  pharyngeal  canula,  one  end  of  which  is  formed 
like  the  handle  of  a  spoon,  bent,  and  perforated  with  numer- 
ous fine  apertures,  while  the  other  end  is  connected  by  flexible 
tubing  with  a  syringe  or  irrigator. 

Thermic  Influences. 

Very  low  and  very  high  temperatures  are  not  at  all  well  borne 
by  the  mucous  membrane  of  the  naso-pharyngeal  space.  That 
of  the  lower  pharynx,  on  the  contrary,  may  be  subjected  to  the 
influences  of  slowly-swallowed  bits  of  ice,  ice-cold  water,  and 
very  warm  drinks.  It  is  desirable,  where  practicable,  to  main- 
tain the  fluid  in  contact  with  the  pharyngeal  walls  for  some 
time,  by  bending  the  head  backwards  and  keeping  the  mouth 
wide  open,  and  then  to  remove  it  again  ;  and  to  repeat  this  pro- 
cedure, the  pharyngeal  hath,  frequently. 

Medicated  Agencies. 

Remedies  are  used  for  local  treatment  in  the  fluid  or  solid 
form,  as  powders  or  in  the  form  of  vapor.  Before  applying 
them,  it  is  often  necessary  to  free  the  affected  surface  of  the 
mucous  membrane  from  adherent  secretion  (nasal  douche,  gar- 
gles, Aviping  the  posterior  pharyngeal  wall  with  a  hair-pencil, 
or  with  a  wad  of  cotton  or  charpie). 

If  solutions  of  medicines  are  to  act  in  the  naso-pharyngeal 
space,  a  small  quantity,  warmed,  should  be  allowed  to  pass 
through  by  means  of  the  nasal  douche  or  the  pharyngeal  tube, 
always  after  previous  cleansing  with  a  large  quantity  of  salt 
water.  The  number  of  medicaments  suitable  for  use  by  the 
nasal  douche  is  not  large,  on  account  of  the  frequent  extraordi- 
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nary  irritability  of  the  nasal  passages  through  which  they  must 
pass.  Only  very  weak  solutions,  too,  can  be  employed  in  this 
manner  (see  farther  on). 

Gargles  are  preferred  for  the  lower  pharynx — medicated  gar- 
gles. In  ordinary  gargling,  which  merely  consists  in  slight 
movements  of  the  soft  palate,  attended  with  a  characteristic 
noise,  verj'  few  points  come  in  contact  with  the  fluid,  and  then 
only  for  a  very  brief  period.  The  pharyngeal  hath  with  medi- 
cated solutions  is  of  more  utility.  So,  also,  is  a  jjrocedure  sug- 
gested by  von  Sigmund,  to  force  the  medicament  which  has 
reached  the  pharynx  back  again  without  any  accompanying 
movement  of  the  soft  palate.  The  method  of  Merkel,  poaring  a 
small  quantity  of  the  fluid  over  the  base  of  the  tongue,  acts  more 
upon  the  larynx  and  its  immediate  neighborhood.  In  this 
method,  remedies  are  to  be  avoided,  which,  accidentally  reach- 
ing the  stomach,  might  act  injuriously  upon  it. 

For  inhalations,  the  lower  pharynx  is  a  suitable  locality,  in- 
asmuch as  it  is  very  readily  reached  by  vapors.  To  be  of  any 
utility,  these  vapors  must  be  used  frequently  and  long  at  a 
time.  Inhalations  are,  as  a  matter  of  course,  not  applicable 
to  the  naso-pharyngeal  cavity. 

Concentrated  solutions  and  strongly  irritant  or  caustic  fluids 
are  applied  to  the  pharyngeal  mucous  membrane  by  means  of  a 
hrush  with  a  long  stem.  The  naso-pharyngeal  space  may  be 
reached  anteriorly  through  the  nose  by  a  brush,  which  is  to  be 
introduced  rapidly,  with  a  screw-like  motion.  The  nose  alwa3'-s 
receives  some  of  the  contents  of  the  brush.  The  naso-pharyngeal 
cavities  can  be  reached  from  below  by  means  of  bits  of  sponge 
fastened  to  properly  curved  stems  and  saturated  with  the  medi- 
cated fluid.  The  parts  may  be  touched  with  more  or  less  facility, 
according  to  the  tolerance  of  the  soft  palate. 

Remedial  agents  are  blown  into  the  pharynx  in  a  pulnerized 
form  by  means  of  a  quill  or  a  suitable  tube,  the  diameter  of 
which  may  be  quite  large.  This  method  is  also  apislicable  to 
good  advantage  in  the  naso-pharyngeal  space.  For  this  purpose 
a  larse  tube  of  hard  rubber  or  of  metal,  bent  somewhat  like  a 
catheter,  is  introduced  through  the  mouth  and  pushed  up  behind 
the  soft  palate  ;  or  a  thinner,  similarly  curved  or  a  straight  tube 
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is  introduced  into  one  of  tlie  nasal  passages.  The  powder  is 
driven  out  of  the  tube  by  blowing  with  the  mouth,  either  directly 
or  through  the  medium  of  flexible  tubing,  or  by  pressure  upon  a 
rubber  bulb  attached  to  the  tube.  The  substances  used  must  be 
very  finely  powdered  and  be  mixed  with  sugar  and  gum  (see 
farther  on),  in  order  to  secure  longer  contact  with  the  surface  of 
the  mucous  membrane.  Moistening  of  the  openings  of  the  tube 
must  be  avoided  as  much  as  possible. 

Lozenges,  pastilles,  bonbons,  etc.,  to  be  retained  a  long  time 
in  the  mouth,  or  to  be  slowly  chewed  and  swallowed,  come  into 
employment  occasionally  only  (see  pharyngitis  sicca). 

Cauterization  with  nitrate  of  silver  in  substance,  and  the  like, 
can  be  effected  on  the  posterior  wall  of  the  lower  pharynx  with 
the  ordinary  caustic-holder  of  the  pocket-case.  It  is  more  con- 
venient to  use  a  long  silver  probe  or  sound,  with  a  roughened, 
button-like  extremity,  upon  which  a  globule  of  lunar  caustic 
may  be  melted.  A  suitable  curve  made  in  the  instrument  per- 
mits it  to  be  used  in  reaching  the  naso-pharyngeal  space  from 
the  lower  pharynx.  (W.  Meyer  has  suggested  an  entire  series 
of  differently  shaped  metallic  stems  for  this  purpose.)  A  sound 
so  armed,  and  protected  by  a  catheter-like  tube,  may  be  intro- 
duced through  the  nose  into  the  naso-pharyngeal  space,  and 
then  be  placed  in  action  against  different  points  in  this  space 
(Storck). 

After  the  employment  of  caustic  substances  in  solid  form, 
and  also  after  the  use  of  various  strong  solutions,  the  excess  of 
material  should  be  removed  by  gargling  or  by  the  nasal  douche, 
or,  if  necessary,  by  means  of  neutralizing  fluids. 

In  introducing  instruments  into  the  naso-pharyngeal  space 
from  the  front,  the  lower  nasal  passage  of  the  aural  surgeon — 
the  wide  triangular  space  between  floor  of  nostril,  septum,  and 
lower  surface  of  the  lower  turbinated  bone— is  to  be  utilized.  In 
introducing  an  instrument  through  the  mouth,  the  curved  ex- 
tremity is  to  be  held  horizontally  at  first,  and  passed  through 
the  palatal  space  during  the  elevation  of  the  velum  (the  patient 
saying  ah),  and  then  its  tip  is  to  be  elevated.  The  elevation  of 
the  palate  and  the  depression  of  the  tongue  facilitate  the 
manoeuvre  in  the  lower  pharynx. 
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Operative  Procedures. 

The  principal  operative  procedures  are  the  opening  of  ab- 
scesses and  the  extraction  of  morbid  growths.    (See  farther  on.) 

General  Treatment. 

In  many  acute  diseases  of  the  parts  the  fever  that  exists  re- 
quires therapeutic  attention.  In  many  chronic  cases  attention 
to  constitutional  conditions  is  necessary.  In  syphilitic  alfections 
specific  treatment  is  for  the  most  part  the  main  indication,  even 
although  it  may  never  render  local  treatment  indispensable. 
With  many  patients  measures  calculated  to  favor  improved 
nutrition  are  of  great  importance.  The  onset  of  bettered  nutri- 
tion favors  the  cure  of  many  a  local  malady.  In  this  respect,  a 
residence  at  various  watering-places  in  the  country  or  a  change 
of  climate  not  infrequently  effects  a  beneficial  result.  In  many 
"cures"  this  advantage  is  supplemented  by  suitable  local 
treatment  of  the  affected  mucous  membranes. 

Prophylaxis. 

The  disposition  to  recurrences  and  to  exacerbations,  which  is 
exhibited  in  catarrhs  of  the  lower  pharynx  and  naso-pharyngeal 
space,  renders  it  desirable  for  patients  thus  disposed  not  only  to 
avoid  all  injurious  influences  in  general,  but  to  guard  especially 
against  the  principalone— "taking  cold,"  by  systematic  harden- 
ing of  the  skin  (cold  washing  and  rubbing,  cool  tub-bathing, 
river-bathing,  or  sea-bathing,  and  the  copious  use  of  fresh  air). 

The  more  Common  Anatomical  Alterations. 

Smith,  Consumption,  its  early  and  remediable  stages.  London.  1862.— i?«'«rtr<i, 
Lancet.  L  1852,  June  25th.— 0.  WcUr,  loc.  cit.  p.  249.-5.  Wagner,  Beitrage 
zu  d.  Krank.  d.  Pharynx.  Diss.  Leipzig.  1864.  (also  Arch.  d.  Heilk.  1865).— 
von  Troeltscli,  Virchow's  Arch.  Bd.  XVII.  p.  IS.— Same  author,  Lehrl)uch  d. 
Ohrenh.  pp.  298,  299.— Fe«i<,  Arch.  d.  Heilk.  XIIL  p.  433. 
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Anaemia. 

Diminislied  supply  of  blood  is  a  frequent  attendant  upon  tlie 
atrophic  conditions,  which  are  to  be  discussed  farther  on.  The 
otherwise  normal  mucous  membrane  often  appears  also  poor  in 
blood  in  general  anaemia,  and  in  persons  debilitated  by  chronic 
or  acute  diseases,  losses  of  blood,  or  suppuration.  (According 
to  Smith,  anjemia  of  the  pharyngeal  mucous  membrane  is  almost 
always  present  in  the  earliest  stage  of  phthisis,  and  often  associ- 
ated with  hypersesthesia).  Anaemia  is  usually  associated  with 
diminished  secretion,  and  always  with  a  corresponding  loss  of 
color  in  the  mucous  membrane.  The  pallor  is  very  strongly 
marked  under  certain  circumstances,  so  that  the  parts  present  a 
discoloration  varying  from  a  pale  yellowish  red  to  a  pale  yellow- 
ish color,  and,  in  extreme  cases,  even  a  whitish  color.  These 
conditions  disappear  with  improvement  of  the  general  condition  ; 
or,  remaining,  they  lead  continuously  to  atrophy  (rarefaction). 

Very  extensive  ansemia  of  the  pharyngeal  structures  may 
occur  rapidly,  in  an  acute  manner,  in  fainting  and  collapse  ;  and 
the  mucous  membrane  may  thus  acquire  the  color  of  white  paper, 
and  also  evince  very  considerable  local  diminution  of  temperature. 
I  have  frequently  been  accidentally  made  cognizant  of  the  com- 
mencement of  fainting  during  an  examination  of  the  pharynx, 
by  the  coldness  and  pallor  of  the  mucous  membrane. 


Hypersemia. 

Excess  of  blood  in  the  most  varying  degrees  is  very  frequently 
observed  in  the  mucous  membrane  of  the  pharynx  and  naso- 
pharyngeal space.  It  may  be  temporary  or  permanent ;  it  may 
exist  alone,  or  as  is  more  usual,  associated  with  increased  secre- 
tion, often  with  swelling  and  other  acute  processes  in  the  paren- 
^jliyma ;  or  as  the  source  of  chronic  disturbances  of  nutrition. 
Many  things  come  into  consideration  as  causes  of  the  notorious 
f  i-equency  of  hyperemia  of  these  parts,  these  causes  acting  singly 
or  m  various  combinations,  in  given  cases.    The  first  one  to  be 
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tlionglit  of  is  the  direct  influence  of  irritants.  Smoke,  dust,  and 
the  numerous  otlier  admixtures  of  the  air,  which  most  men 
breathe,  exert  an  influence  upon  the  mucous  membrane  of  the 
naso-pharyngeal  cavities  and  the  upper  portion  of  the  lower 
pharynx,  which  is  not  to  be  underestimated.  The  various  irrita- 
ting ingesta,  in  addition,  come  in  contact  with  the  lower  pharynx. 
In  the  acute  exanthemata,  especially  small-pox,  in  erysipelas, 
typhoid  fever,  pytemia  and  other  severe  afi'ections  attended  with 
fever,  hypersemia  of  the  pharyngeal  mucous  membrane  is  almost 
always  met  with,  often  of  a  high  grade,  and  usually  associated 
with  swelling,  especially  of  its  cytogenetic  layer.  Although  this 
is  regarded  as  a  local  manifestation  of  the  disease,  in  the  acute 
exanthemata,  it  is  not  to  be  forgotten  that  here  also,  as  in  many 
other  afl'ections  attended  with  fever,  the  augmentation  of  the 
blood  pressure  by  the  increased  activity  of  the  heart  must  play 
an  important  part. 

Increased  tension  in  the  aortic  system  also  leads  in  another 
way  to  hypersemia  of  the  structures,  the  pharyngeal  tonsil 
above  all.  In  Bright' s  disease  especially  I  have  seen  this 
constantly  overfilled  with  blood  to  a  great  degree,  and  often 
strewn  with  hemorrhages  also  ;  and  no  less  so  in  one  case  in 
which,  in  consequence  of  the  absence  of  one  kidney,  hypertro- 
phy of  the  left  ventricle  had  ensued.  I  have  also  detected 
pronounced  hypersemia  of  arterial  origin  in  cases  of  phosphorus 
poisoning. 

Obstruction  in  the  upper  vena  cava  regularly  produces 
venous  hypersemia  of  the  mucous  membrane  ;  so,  also,  do  insuffi- 
ciency of  the  mitral  valve,  emphj^sema,  and  other  affections  of 
the  lung  impeding  the  circulation,  especially  compression  of  the 
lung  by  exudation  into  the  pleura,  and  an  elevated  position  of 
the  diaphragm  (long-continued  meteorism  in  intestinal  obstruc- 
tion, accumulation  of  f feces,  etc.,  ascites,  exudation  into  the 
peritoneum,  and  even  advanced  pregnancy). 

It  also  takes  place  in  those  who  have  been  hanged  or 
drowned ;  also  after  long  and  repeated  vomiting.  Pressure  of 
morbid  growths  upon  tlie  trachea  produces  venous  hypersemia 
in  a  marked  degree.  It  is  also  always  present  in  drunkards. 
In  several  cases  thrombosis  of  a  cerebral  sinus  has  resulted, 
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amongst  other  tilings,  in  obstructive  liypersemia  and  swelling  of 
the  pharyngeal  tonsil. 

Acute  arterial  hypersemia  sometimes  lends  the  mucous  mem- 
brane an  appearance  varying  from  a  diffuse  rosy  redness  to  a 
deep  red  coloration.  The  cytogenetic  structures  in  the  naso- 
pharyngeal space  may  acquire  a  vermilion  tint  {e.  g. ,  in  poisoning 
by  phosphorus).  Extensive  venous  engorgement  produces  a 
reddish  blue  tint  in  the  pharynx,  and  prominence  usually  of  a 
coarse  reticulum.  The  upper  cavity  often  appears  tinged  an 
intense  bluish  red,  even  brownish  red  or  blue. 

Hypersemic  conditions  are  encountered  in  the  naso-pharyn- 
geal  space  much  more  frequently  than  in  the  lower  pharynx. 
In  the  lower  pharynx,  too,  they  seldom  reach  so  high  a  grade 
as  they  do  in  the  naso-pharyngeal  region  in  the  acute  exanthe- 
mata (in  which  diseases  they  are  encountered  as  a  regular  thing) 
or  in  venous  obstruction.  Their  occuiTence  is  favored  in  general 
by  the  vascular  richness  of  both  sections  of  the  pharynx,  by  the 
loose  attachment  of  the  posterior  waU.  and  the  greater  portion  of 
the  lateral  walls  of  the  lower  pharynx,  and  by  the  lax  condition 
of  the  cytogenetic  layer  in  the  naso-pharyngeal  cavity.  The  con- 
ditions of  the  discharge,  on  the  contrary,  are  widely  different  in 
the  two  sections.  The  discharge  is  facilitated  in  the  lower 
pharynx  by  the  vertical  direction  of  its  walls,  and  by  the  frequent 
contractions  of  the  constrictor  muscles,  while  it  is  impeded  in  the 
greater  portion  of  the  naso-pharyngeal  space  by  the  lack  of  any 
alteration  in  its  dimensions  from  muscular  contractions,  and  is 
especially  interfered  with  as  regards  the  pharyngeal  tonsil,  from 
the  position  of  this  structure — hanging  down  as  it  does  from  the 
roof. 

H^morrha..   1  EEDS  icWEST-RlOlNC 
"";,,CO-CHmUROiCAL  SOCIETY 

■tiemorrhages  from  the  naso-pharyngeal  space  are  frequent. 
They  are  either  bleedings  from  the  surface  of  the  mucous  mem- 
brane or  in  the  lacunae  and  cavernous  spaces  formed  by  them, 
or  they  originate  in  the  stroma  itself. 

The  secretion,  in  various  acute  affections,  accompanied  with 
yperfemia  of  a  high  grade  (especially  in  small-pox,  erysipelas, 
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diphtlieritis),  and  also  in  catarrli  from  obstruction,  often  exhibits 
a  copious  admixture  of  blood,  which  is  sometimes  altogether  in 
preponderance — the  Jiemorrhagic  catarrh  of  erysipelas,  and  of 
many  forms  of  variola.  I  have  seen  a  copious  discharge  of  blood 
from  the  naso-pharyngeal  cavity  in  some  cases  of  especially 
severe  hyperemia  (laryngeal  croup,  diphtheritis  of  the  tonsils  of 
the  palate  and  of  the  naso-pharyngeal  space  itself,  small-pox), 
even  without  simultaneous  hemorrhagic  infiltration.  There  was 
always  a  fresh  clot  of  considerable  dimensions  which  adhered 
firmly  to  the  parts  ;  and  in  two  instances  it  represented  a  com- 
plete mould  of  the  upper  half  of  the  cavity.  A  greater  quantity 
of  blood  had  evidently  been  lost  than  had  accumulated  in  the 
clot. 

Under  various  conditions  of  circulatory  disturbance,  small 
hemorrhages  occur,  often,  in  the  substance  of  the  pharyngeal 
tonsil,  and  less  frequently  in  the  coverings  of  the  lateral  walls. 
Extended  hemorrhagic  infarction  also  is  frequently  encountered 
liere,  and  again  at  the  vault  especially,  principally  in  small-pox, 
diphtheritis,  and  in  collateral  hypersemia  of  the  contiguous 
mucous  membranes  in  such  affections ;  and  also  in  some  cases  of 
venous  obstruction.  The  parts  severely  affected  undergo  a  dis- 
coloration varying  from  bluish  red  to  brownish  black,  and  an  in- 
crease of  volume,  which,  according  to  the  locality,  may  be  of 
(temporary)  importance.  Thus  I  have  several  times  seen  a  plug- 
like closure  of  the  pharyngeal  orifice  of  the  Eustachian  tubes, 
from  an  infiltration  of  the  anterior  or  posterior  lips,  like  that  of 
hasmatoma. 

As  regards  the  diseases  especially  predisposing  to  hemorrhage, 
I  have  always  found  diffuse  hemorrhages  into  the  parenchyma 
of  the  pharyngeal  tonsil,  besides  intense  hyperremia,  in  all  cases 
of  scorbutus,  and  in  all  cases  (with  one  exception)  of  Werlhof  s 
disease  and  of  mycosis.  In  phosphorus  poisoning  there  were 
very  numerous  little  exudations  of  blood,  like  petechias. 

Isolated  small  hemorrhages  occur  in  the  mucous  membrane 
of  the  lower  pharynx  under  similar  conditions  as  have  been 
described  in  connection  with  the  superior  cavity  ;  more  copious 
ones  occur  in  severe  forms  of  catarrh,  and  in  phlegmonous  in- 
flammation.   Any  collection  of  free  blood,  or  the  fonnation  of 
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large  clots,  is  here  prevented  by  the  movement  of  swallowing, 
among  other  things.  Bernard  has  reported  a  severe  arterial 
hemorrhage  from  the  lower  pharynx,  from  an  extensive  but  not 
clearly  described  ulceration  of  its  walls,  rendering  the  ligation  of 
the  common  carotid  artery  necessary. 

I  have  sometimes  found  rusty-colored,  brownish,  or  slate- 
colored,  and  even  blackish,  smaller  or  larger  patches  in  the  fossa 
of  Rosenmueller  (among  other  cases,  one  in  a  child  four  months 
of  age),  in  the  pharyngeal  tonsil  (in  one  instance  this  was  of 
blackish  gray  color  throughout),  and  on  the  posterior  wall  of  the 
lower  pharynx.  A  similar  pigmentation  has  also  been  seen  in 
cicatrices.  The  presence  of  great  quantities  of  the  coloring  mat- 
ter of  the  blood  (lijematoidin,  melanin)  showed  that  they  were 
the  remains  of  old  hemorrhages.  In  some  cases  fresh  discharges 
of  blood  were  likewise  observed. 


(Edema. 

Collateral  oedema  is  not  infrequently  encountered  about  the 
chcumference  of  ulcers  and  abscesses,  as  well  as  over  them.  An 
oedematous  swelling  of  the  mucous  membrane  occurs  also  in  a 
very  pronounced  manner  and  to  a  greater  extent,  principally  in 
connection  with  dropsical  effusions  in  other  organs,  in  diseases  of 
the  heart,  lungs,  and  kidneys.  (Edema  of  the  lower  pharynx, 
associated  with  difficulty  of  swallowing,  and  lasting  for  some 
days,  also  occurs  sometimes  after  fractures  of  the  upper  jaw  (0. 
Weber). 

The  oedema  is  characterized  by  the  copious  escape  of  fluid 
from  the  cut  surface  of  those  parts  in  the  naso-pharyngeal  space 
which  are  covered  with  cytogenetic  tissue ;  and  also  by  an  un- 
usual softness,  amounting  even  to  a  glutinous  consistency.  That 
portion  of  the  posterior  wall  of  the  pharynx  which  is  accessible 
to  examination  appears  pale,  smooth,  lustrous,  and  swollen,  and 
retains  the  impression  of  the  finger. 

The  serous  infiltration  is  seldom  very  great  in  the  lower 
pharynx.  I  have  seen  it  present  to  a  very  high  degree  in  the 
naso-pharyngeal  cavities,  in  some  cases,  especially  in  two  cases 
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of  obstruction  (compression  of  the  lung  by  exudation  in  tlie  pleu- 
ral cavit}'-).  In  one  case  there  was  great  oedema  of  the  pharyn- 
geal tonsil,  the  recessus,  the  tubal  openings  and  their  projec- 
tions, with  extensive  flattening  of  these  projections  by  the  con- 
tiguous structures  (with  pointed,  comb-like  projections  of  their 
coverings).  In  the  other  case  there  was  infiltration  of  the  tonsil 
and  the  tubal  projections,  with  occlusion  of  the  tubal  openings. 
It  is  clear  that  the  laxity  of  the  cytogenetic  tissue  and  the  posi- 
tion of  the  pharjmgeal  tonsil,  suspended,  as  it  were,  from  the 
roof,  must  favor  venous  obstruction,  as  well  also  as  interstitial 
serous  effusion. 

Parenchymatous  Swelling. 

The  mucous  membrane  of  the  pharynx  frequently  undergoes 
an  increase  of  volume,  which  is  chiefly  dependent  upon  dilata- 
tion of  the  vessels,  and  more  copious  saturation  of  the  tissue 
with  blood.  New  cell-formation  often  takes  place  also  in  the 
cj^togenetic  layer  of  the  naso-pharyugeal  space,  and  in  the  fol- 
licles of  the  lower  pharynx  (catarrhal  inflammation).  In  some 
cases  the  increase  of  cells  in  these  parts  is  very  considerably 
augmented  ;  sometimes  it  even  amounts  to  a  more  or  less  thick 
layer  of  cells  in  the  connective  tissue  of  the  mucous  membrane  of 
the  lower  pharynx,  with  a  separation  of  its  interspaces,  so  that  a 
somewhat  reticulated  appearance  ensues  {p7ilegmo7ious,  purulent, 
abscess-forming,  inflammation). 

These  alterations  (catarrhal  swelling  or  suppuration)  affect 
either  the  simple  connective-tissue  (lower  pharynx,  anterior  tubal 
region)  and  cytogenetic  (greater  portion  of  the  naso-pharyngeal 
space)  basis  of  the  mucous  membrane,  together  with  the  follicles, 
where  the  latter  exist,  or  else  the  participation  of  the  follicles 
is  in  preponderance-7/o?^«c?^?(7/r  inflammation ;  also  called,  on 
account  of  the  prominence  of  the  superficial  follicles,  granular, 
catarrhal,  and  suppurative  inflammation. 

The  increase  in  thickness  in  the  wall  of  the  lower  pharynx  is 
only  sometimes  more  strongly  pronounced  in  phlegmonous  inflam- 
mation. The  mucous  membrane  is  then  smooth  or  corrugated, 
or  disposed  in  folds,  and  only  exceptionally  (in  abscess)  strongly 
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projected  forwards.  The  swelling  reaches  a  higher  grade  much 
more  frequently  in  the  naso-pharyngeal  space,  especially  in  the 
tonsil.  The  alterations  in  form  which  the  parts  undergo  on  ac- 
count of  the  swelling  of  the  mucous  membrane  are  of  interest. 
They  will  be  referred  to  again  in  the  description  of  retro-nasal 
catarrh.  Here  we  shall  only  notice  the  great  projection  of  the 
prominent  structures  (tubal  prominence  and  combs  of  the  tonsil 
— the  latter  often  arranged  in  intestine-like  convolutions),  and 
the  constriction  of  the  cavernous  depressions,  even  to  complete 
occlusion  (tubal  outlets,  Rosenmueller' s  fossae,  as  well  as  the 
slit-like  spaces  between  the  longitudinal  ridges  of  the  tonsil, 
the  lacuncE).  In  a  few  cases  the  swelling  is  so  extensive  that 
superficial  gangrene,  in  the  contiguous  surfaces  thus  compressed 
(recessus),  may  ensue  from  pressure  (in  small-pox  and  in  diph- 
theritis). 

Hypertrophic  and  atrophic  conditions  may  be  developed  sub- 
sequently, or  a  formation  of  callous  connective  tissue,  like  cica- 
tricial tissue,  may  ensue  after  suppuration.    In  most  cases  there 
is  a  return  to  the  previous  normal  condition,  except  that  the 
original  conformation — the  arrangement  in  longitudinal  ridges — 
is  often  obliterated  or  modified.    As  a  result  of  their  compres- 
sion against  each  other,  the  swelling  readily  gives  occasion  to 
adhesions  of  the  comb-like  projections  over  a  great  extent  in 
single  or  more  numerous  portions,  with  complete  obliteration  of 
the  lacunae,  or  leads  to  their  subdivision  into  many  small  fissures 
and  spaces  of  the  most  varying  forms,  often  intercommunicat- 
ing, and  for  the  most  part  remaining  in  connection  with  the  free 
surface.    These  cavernous  spaces,  which  may  be  in  part  likened 
to  follicular  glands,  and  in  part  to  cystoid  formations,  are  in 
part  true  cysts  (see  farther  on).    In  the  fossa  of  Kosenmueller 
a  reticulum  frequently  remains,  for  the  most  part  composed  of 
cytogenetic  bridges  and  strands  connected  together.    They  result 
from  adhesions  of  individual  or  more  numerous  parts  readily 
ensuing  upon  swelling  which  has  caused  both  surfaces  of  the 
recessus  to  lie  in  immediate  contact. 
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Increased  and  Altered  Secretion. 


The  secretion  of  the  acinous  glands  so  numerously  present, 
especially  in  the  naso-pharyngeal  space,  is  increased  to  a  very 
considerable  degree  in  many  affections  of  the  raucous  membrane. 
The  secretion  coats  the  surface  in  a  layer  often  of  considerable 
thickness.  Less  frequently  a  thinner,  purulent  yellowish  gray 
mucus  is  produced ;  in  most  cases  it  is  a  glassy,  clear  or  gray,  yel- 
lowish white,  yellow,  or  even  greenish  secretion  ;  usually  it  is  very 
viscid,  and  may  even  adhere  to  the  parts  like  a  firm  leathery  mass. 
Blood  is  often  commingled  with  it.  Not  infrequently  there  is  a 
dilatation  of  the  acini,  and  of  their  excretory  ducts  and  orifices. 
The  mucous  membrane  may  present  a  sieve-like  appearance  (nu- 
merous fine  perforations  in  regular  order,  excretory  orifices),  or 
an  appearance  of  small  circumscribed,  flattish  semi-globular  pro- 
jections (groups  of  acini)  distributed  over  the  surface.  The  latter 
are  similar,  macroscopically,  to  groups  of  follicles,  and  the  open- 
ings resemble  the  mouths  of  the  ordinary  follicular  glands.  Such 
a  condition  occurs  chiefly  on  the  posterior  wall  of  the  lower 
pharynx,  and  in  the  immediate  circumference  of  the  tubal  pro- 
jections. 

Cysts  are  frequent,  and  cyst-like  formations  still  more  fre- 
quent ;  the  former  being  closed  spaces,  the  latter  spaces  still  in 
communication  with  the  surface,  both  being  of  varying  form  and 
size. 

The  cysts  are  due  to  closure  of  glands  or  portions  of  glands, 
or  of  lacunas  or  sections  of  lacunse,  or  they  are  formed  from  the 
follicular  glands  of  the  lower  pharynx.  It  is  the  pressure 
exercised  in  swellings  and  in  hypertrophic  conditions  which 
obliterates  the  follicular  glands  and  the  fissures  of  the  lacunse  at 
some  given  point.  The  continuance  of  the  secretion  of  the 
glands  dilates  the  closed  spaces  into  roundish  cavities.  The 
transformation  of  racemose  glands  into  cysts  is  effected  by  the 
same  cause,  and,  in  addition,  by  the  closure  of  their  mouths  and 
excretory  ducts,  from  increase  of  the  epithelium  or  suspension  of 
its  discharge,  and  by  distortion  of  the  ducts,  or  of  glandular 
lobules  in  atrophic  contraction,  or  in  cicatrization  of  the  con- 
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tiguous  parts.  The  true  cysts,  in  the  naso-pharyngeal  space  also, 
are  for  the  most  part  provided  with  squamous  epithelium. 

The  cystoid  cavities  are  formed  from  normal  (tubular  glands, 
lacunae),  or  from  similar  newly  formed  depressions  of  the  mucous 
membrane,  due  to  hypertrophic  enlargement  in  ridges,  or  to 
swelling  of  the  membrane.  The  temporary  obstruction,  by  pres- 
sure, of  their  channels  of  communication  with  the  external 
surface,  suffices,  in  connection  with  the  continued  secretion  and 
its  accumulation,  for  a  time  to  transform  the  fissures  of  the 
lacunae  of  the  tonsil,  the  narrow  calibre  of  the  tubular  glands,  or 
the  pathologically  formed  folds  of  the  posterior  wall  of  the 
lower  pharynx,  into  larger  and  even  roundish  hollow  sj)aces  ;  or 
to  so  transform  them  for  good,  if  the  cause  has  operated  for  a 
considerable  time.  Their  production,  therefore,  is  similar  to  that 
of  many  cysts,  only  that  it  does  not  proceed  to  actual  growing 
together,  to  a  permanent  occlusion.  They  may  also  undergo  a 
very  considerable  dilatation,  in  course  of  time,  if  the  orifice  still 
remaining  is  very  minute.  They  often  occur  repeatedly  in  the 
pharyngeal  tonsil,  and  are  always  clothed  with  the  epithelium 
appropriate  to  the  locality. 

The  contents  of  the  cavities,  as  a  general  rule,  are  not  influ- 
enced in  their  composition  by  the  fact  of  their  being  occluded  or 
not.  "We  find  in  them  (whether  cysts  or  cystoid  spaces)  either 
mucus  of  varying  consistence  and  color,  or  colloid  material  in 
great  coherent  masses  ;  and  sometimes  (also  in  ©loen  cavities  and 
fissures)  a  fatty  detritus,  such  as  is  met  with  in  atheromata  (with 
characteristic  needles  of  fat,  cholesterine,  and  chalk  also,  in 
molecular  distribution  or  in  concretions).  Such  masses,  especially 
lumps  of  mucus  and  colloid  matter,  often  escape  through  little 
holes,  when  pressure  is  made  upon  the  pharyngeal  tonsil,  in  un- 
expected quantities. 

These  formations  are  frequently  met  with,  in  both  forms,  in 
the  naso-pharyngeal  space.  I  often  see  them  reach  a  size  of 
4  or  5  mm.  (one-fifth  of  an  inch) ;  sometimes  of  one  cm.  (two- 
fifths  of  an  inch) ;  seldom  a  size  of  one  and  a  half  cm.  (three- 
fifths  of  an  inch).  They  are  comparatively  rare  in  the  lower 
pharynx.  B.  Wagner  has  described  several  cystic  formations 
in  this  region  (posterior  wall),  of  which  two  of  the  larger  ones 
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(as  large  as  a  small  cherry  or  liazel-nut)  contained  detritus  and 
cliolesterine. 


The  Most  Important  Diseases. 

Catarhh. — Naso-iiharyngeal  Cavity :  von  Ti'oeltsch,  Lehrbuch.  pp.  285,  289,  299.— 
Ldwenbefg,  loc.  cit. — Leicin,  loc.  cit.  p.  313. — Berthold,  Ucber  Retronasal- 
katarrh.  Diss.  Leipzig.  1870.  — The  Author,  Arch.  d.  Heilk.  XIII.  p.  434. — Con- 
cerning the  comijlications  in  aural  diseases,  see  the  manuals  of  aural  diseases 
already  mentioned. — Lower  Pharynx :  See  the  Treatises  on  Thi'oat  Diseases,  and 
the  references  under  Catarrhal  Angina. — In  Bamberger,  op,  cit.  p.  2  et  seq.  will 
be  found  the  references  to  earlier  authorities,  and  a  careful  clinical  description 
of  pharyngeal  affections  in  particular. — Pathological  anatomy  in  B.  Wagnei; 
op.  cit. — Fatal  termination  in  Bamberger,  loc.  cit.  p.  6;  and  in  Euhle,  op.  cit. 
p.  31. 

Phlegmon. — Naso-pharyngeal  Cavity :  Wreden,  Ein  Fall  von  Verbrennung,  etc.  St. 
Petersburg  med.  Zeitschr.  1870.  p.  6.  —  The  Author,  1.  c.  p.  435  ;  Ueb.  d. 
compile.  Ohrenkh.  pp.  130,  156. — Lower  Pharynx :  Consult  the  manuals,  and 
under  phlegmonous  angina. — Bevan,  Dubl.  Journ.  XLII.  Nov.  1866.  No.  84. — 
Thiessen,  Journ.  f.  Kinderkrkh.  XL VIII.  Jan.  u.  Feb.  1867.  No.  IQ.—Stroppa, 
Gaz.  Lombarda.  1871.  No.  35. 

Pharyngeal  Abscess. — Londe,  in  Bamberger,  1.  c.  p.  12. — Retro-Pharyngeal 
Abscess  :  Hj.  Abelin,  Ueber  Retropharyngealabsc.  b.  kl.  Kiudern.  Nord.  med. 
Ark.  IIL  1871.  Nr.  24.— J9e«;?re«,  Gaz.  des  hop.  1873.  No.  32.— StepJien  Smith, 
Am.  Jour.  Med.  Sci.  N.  S.  CXXIV.  Oct.  1871.  p.  338 — Thomas  Stretch  Dowse, 
Med.  Times  and  Gaz.  1871.  July  S.—Rothrock,  Phila.  Med.  Times.  III.  1872. 
No.  51.  Oct.  n.—Halton,  Dubl.  Journ.  XLVII.  1869.  May.  No.  U.—Schoh, 
Wien.  med.  Presse.  VL  1865.  Nr.  2^.—Gaupp,  Wurtemb.  Corr.-Bl.  XL.  1870. 
Nr.  23. 

Croup  and  DiPHTnERiTis. — Naso-pharyngeal  Cavity :  E.  Fournie,  Gaz.  d.  hop. 
1870.  No.  79.—  Wreden,  Monatsschr.  f.  Olirenh.  1868.  Nr.  10.— The  Author,  1.  c. 
p.  433 ;  and  Arch.  d.  Heilk.  XI.  p.  258. — Lower  Pharynx  :  See  literature  under 
Croupous  and  Diphtheritic  Angina. — B.  Wag?ie7;  1.  c.  p.  11. 

Condition  in  Tuberculosis. — Naso-pharyngeal  Cavity :  Verb.  d.  Ohrs,  v.  Troltsch, 
Arch.  f.  Ohrenh.  Bd.  IV.  p.  Vi'i.—The  Author,  Arch.  d.  Heilk.  XL  p.  566.— 
Sch^oar^e,  Axch.  f.  Ohrenh.  Bd.  VI.  p.  176. — Lower  Pharynx :  Smith,  ].  c. — 
Grem,  A  practical  treatise  on  pulmonary  tuberculosis,  New  York.  1864.— 
Bryk,  Wien.  med.  Wochenschr.  XIV.  1864.  Nr.  A2-4:4t.—Tsambert,  I'Union, 
1872.  Nos.  3-6. — Rindjleisch,  Lehrb.  d.  path.  Gewebelchre.  Leipzig.  1869.  p. 
310.— j5.  Wagner,  Tubcrc.  u.  Papill.  d.  Pliarynx.  Arch.  d.  IIcMk.  VI.  p.  540.— 
E.  Wagner,  D.  Tuberkclahnl.  Lymjjhadenom.  ibid.  XII  pp.1-25.  1871.— 0. 
Weler,  1.  c,  p.  mO.—Tilrck,  op.  cit.  p.  376.— ie?ci«,  1.  c.  p.  322. 
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CoKDtTiON  IK  Syphilis. — See  the  manuals  on  syphilitic  affections,  in  relation  to 
syphilis  of  the  lower  pharynx,  and  also  to  syphilis  of  the  soft  palate. — Naso- 
pharyngeal Cavity:  Semeleder,  1.  c.  pp.  24  and  56.  —  lurck,  in  Semeleder,  p.  60. — 
Grubei;  1.  c.  pp.  572  and  ^lA.—  Virchow,  Arch.  f.  pathol.  Anat.  Bd.  XV.  p.  313. 
Otto,  SeltencBeob.  z.  Anat.  Phys.  u.  Path.  Breslau.  1816.  p.  3. — Lindenhaum, 
Eiu  Fall  V.  Verwachs.  d.  Rachenmdg.  d.  Ohrtroinp.  Arch.  f.  Ohrenh.  Bd.  I.  p. 
295  (containing  the  literature  up  to  that  time). —  Wilde,  Practical  Observations 
on  Aural  Surgery,  London,  1853,  translated  into  German  by  E.  v.  Ilaselherg, 
Gottingen.  1855.  p.  419. — Aural  Affections  in  Syphilis:  Schwartse,  Arch.  f. 
Ohrenh.  Bd.  IV.  p.  2^^.—  Gruher,  Wien.  med.  Presse.  1870.  Nos.  1.  3.  u.  6.— 
Lower  Pharynx :  Trendelenburg,  Asch.  f.  klin.  Chir.  XIII.  2.  p.  835. — Eied, 
Verwachsg.  d.  Guumeusegels  mit  d.  hint.  W.  d.  Rach.  Jen.  Zeitschr.  f.  Med.  u. 
Naturwiss.  I.  4.  1864.  p.  409. — Treatment:  v.  Sigmund,  1.  c. 

Hyperplastic  Catakixh. — Naso-pharyngeal  Space :  Gzermak,  Kehlkopfspiegel.  II. 
Aufi.  1863.  p.  125. — Semeleder,  op.  cit.  \).  46. —  Tiirch,  in  Semeleder,  p.  61. — 
Voltolini,  Galvanokaust.  H.  Aufl.  1872.  pp.  214,  219,  221,  232,  235,  237,  u.  ]\Ion- 
atschr.  f .  Oherah.  VIII.  1874.  Nr.  4. — Lowenberg,  1.  c. — Meyer,  1.  c. ;  Hospitals 
Tidende.  Nov.  4.  u.  11.  1868  (referred  to  in  Schmidt's  Jahrhb.  CXLI.  p.  325), 
and  Med.-Chir.  Transactions.  Vol.  \jYL\.— Michel,  Tagebl.  d.  46.  V.  D.  N.  u.  A. 
p.  169, — Lower  Pharynx :  Semeleder,  Die  Laryugosk.  u.  ihre  Verwerth.  Wicn. 
1863.  p.  55.—Lewin,  1.  c.  pp.  364.  365.— Troeltsch,  Lehrb.  p.  287.— Michel, 
Zeitschr.  f.  Chir.  1872.  II.  p.  154. 

Dry  Catarrh. — Lower  Pharynx :  Leicin,  1.  c.  p.  320. — v.  Troltsch,  Lehr.  p.  292. — 
V.  Luschka,  1.  c.  p.  105. 

Morbid  Growths. —Naso-pharyngeal  Cavity:  Seethe  manuals  of  surgery. — Discus- 
sion in  the  Academy  of  Brussels,  Presse  m6d.  1864.  Nos.  26-29. — Schuh,  Wien. 
med.  Wochenschr.  IV.  1865.  Nos.  99-101.— .4 sc/te,  Schmidt's  Jahrhb.  Bd.  CLX. 
p.  162  et  seq. — Lower  Pharynx :  TT''.  Buach,  Ann.  d.  Berl.  Charitg.  Bd.  VIII.  1, 
1857. —  Wimsche,  Ueb.  Pharyngealgeschw.  Diss.  Leipzig,  1864. — v.  Luschka, 
Virch.  Arch.  Bd.  L  p.  161.— Sommerhrodt,  Ibid.  Bd.  LI.  p.  136.— A  Wagner, 
Tuberc.  u.  Papill.  d.  Pharynx,  Arch.  d.  Heilk.  VI.  p.  fiAO. —Mosler,  Pharyn- 
gitis u.  stomatitis  leuksemica.  Virch.  Arch.  Bd.  XLII.  p.  444. — Fischej;  "Wicn. 
med.  Woclienschr.  XV.  1865,  No.  Ql.—Holt,  from  tlie  transactions  of  the  Path. 
So.  part  5.  Reference  in  Schmidt's  Jahrhb.  Bd.  CXXXIX.  p.  m.— Voltolini, 
Galvanokaust.  p.  226. 

Neuhoses.— t).  Bruns,  1.  c.  pp.  52,  53 —  Tilvck,  1.  c.  pp.  56.—Boeck,  Arch.  f.  Ohrenh. 
Bd.  II.  p.  20S.—Politzer,  Wien.  med.  Halle,  1862,  No.  18.— The  same  author, 
Wien.  med.  Presse,  1870,  No.  28.— ScJiicarze,  Arch.  f.  Ohrenh.  Bd.  VL  p.  228. 
—Kiipper,  ibid.  Bd.  VH.  p.  29G.—Eildinger,  Monatschr.  f.  Ohrenh.  VL  1872, 
No.  9.— J.  Hughlings  Jackson,  Lancet,  I.  1871,  21  May.— Jhswi^s  Thompson,  iljid. 
1871,  June  22. 

FoREroN  Bodies.— Naso-pharyngeal  Cavity  :  Andry  in  Itnrd,  Die  Krank.  d.  Ohrs 
u.  d.  Gehors. Weimar.  1822,  p.  U.—Fleischmann,  Hufcland  u.  Osann's  Joum.  d. 
prakt.  Heilk.  1835,  No.  6,  p.  25.—Heckscher,  Monatsschr.  f.  Ohrenh.  IV.  1870, 
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No.  1. — Lower  Pharynx  :  Button,  Phila.  Med.  and  Surg.  Reporter,  XXIX.  1873, 
8.  p.  127,  Ang.—Jofm  Matthews,  Lancet,  I.  1871,  19  M&y.—Bardelehen,  Lebrb. 
d.  Chirurgie  u.  Operationslehre,  III.  Aufl.  p.  3dl.— Bard,  in  Bardeleben,  op. 
cit. — Fingerhuth,  Preuss.  Vereinzeitg.  N.  F.  VII.  1864,  No.  23, 
Artificial  Emphysema.— TM^vi&MZZ,  in  Fmnh's  prakt.  anleit.  z.  Erk.  u.  Bcbdlg. 
d.  Ohrenkrank.  Erlangen,  1845.  p.  n3.~Voltolini,  Monatsschr.  f.  Ohrenh.  VIL 
1873.  Nos.  1  u.  10. 


Acute  and  Chronic  Catarrhal  Inflammation  of  the  Naso-pharyngeal  Cavity ; 
Acute  and  Chronic  Retro-nasal  Catarrh. 

Acute  Retro-nasal  CatarrTi, 

This  disease  seldom  occurs  alone  as  a  primaiy  affection.  More 
frequently  there  is  acute  catarrh  of  the  nasal  passages  or  of  the 
lower  pharynx  at  the  same  time,  or  of  both  these  cavities,  or  of 
the  larynx  and  the  bronchi.  "  Catching  cold  "  is  in  most  cases 
adduced  as  the  cause  of  the  disease.  In  different  stages  of  syph- 
ilis, usually  the  early  stages,  a  subacute  inflammatory  condi- 
tion occurs  here  which  offen  progresses  without  any  specific 
alterations,  and  which  cannot  then  be  distinguished  in  any 
manner  from  an  ordinary  catarrh.  In  spme  cases  I  have  seen  a 
catarrhal  inflammation  limited  to  the  naso-pharyngeal  space, 
after  the  insufflation  of  a  strong  powder  of  nitrate  of  silver  (1:4). 
I  have  found  acute  catarrh  of  this  region  (on  the  dead  subject) 
an  almost  constant  lesion  in  typhoid  fever,  measles,  scarlatina, 
small-pox,  and  erysipelas,  as  well  as  in  croup  and  diphtheritis 
of  the  contiguous  mucous  membranes  ;  and  frequently'-,  also,  in 
inflammatory  affections  of  the  respiratory  organs,  and  in  several 
other  diseases. 

Anatomical  Alterations. — The  vascular  richness  of  the  parts, 
and  the  lax  arrangement  of  the  cytogenetic  layers,  readily 
favor  an  intense  hypersemia,  which  gives  the  parts  a  very  bright 
color,  a  redness  in  different  shades,  deepening  to  a  dark  copper 
tint.  Great  swelling  of  the  cj'-togenetic  tissue  may  disguise  the 
hypersemia,  so  that  the  pharyngeal  tonsil  appears  only  of  a 
dirty  red  color,  and  the  tubal  projections  appear  grayish  red. 
In  severe  cases  the  tubal  orifice,  as  seen  in  the  rhinoscopic  mirror 
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(tlie  tiglitly  adherent  anterior  lip  and  a  portion  of  the  anterior 
wall),  participates  nniformly  in  this  coloration.  Otherwise  this 
region  appears  somewhat  less  distinctly  colored.  The  coloration 
rarely  extends  over  the  inferior  third  of  the  tube. 

The  same  conditions  which  favor  the  engorgement  with  blood 
also  favor  the  occurrence  of  hemorrhages.  These  take  place 
from  the  surface,  sometimes  very  copiously  (see  above),  or  they 
take  place  in  the  substance  in  small  foci,  or  in  the  form  of  dif- 
fuse infiltration.  When  the  free  and  interstitial  bleeding,  in 
connection  v^ith  extensive  hypersemia,  preponderates  over  the 
other  manifestations,  as  in  many  cases  of  small-pox,  in  erysip- 
elas and  in  pyaemia,  the  designation  of  Jiemorrhagic  catarrh 
may  be  employed. 

Swelling  is  constant,  and  principally  in  the  cytogenetic  layer 
(serous  infiltration  ;  usually  also  increase  of  cellular  elements). 
It  affects  the  mucous  membrane  uniformly  in  its  entire  extent, 
or  it  is  limited  to  individual  localities  (tonsil,  tubal  prominence, 
recessus),  or  is  especially  strongly  manifested  in  one  of  these. 

In  the  milder  grades  of  the  affection  there  is  usually  only  a 
moderate  thickening  of  the  mucous  membrane.  It  appears  more 
succulent,  and  the  structures  covered  by  it  acquire  a  more  mas- 
sive appearance.  The  pharyngeal  tonsU,  swollen  to  the  size  of  a 
centimetre  (y\  of  an  inch),  is  more  sharply  elevated  from  the  upper 
boundary  of  the  choanse,  and  from  the  posterior  wall.  The 
tubal  prominences  project  further  forwards,  and  their  orifices 
remain  for  the  most  part  of  normal  size. 

In  severer  grades  of  swelling  the  increase  of  volume  which 
the  mucous  membrane  thereby  undergoes,  produces  very  strik- 
ing alterations  in  the  configuration  of  the  cavities  which  are  lined 
by  it.  The  pharyngeal  tonsil  may  acquire  a  thickness  of  from 
one  to  one  and  a  half  centimetres  (y*^  to  of  an  inch),  and  even 
more  in  rare  cases,  so  that  it  projects  throughout  a  great  portion 
of  its  extent  (under  certain  circumstances  as  much  as  two-thirds), 
and  considerably  reduces  the  calibre  of  the  space.  It  thereby, 
among  other  things,  acquires  the  form  of  half  a  spheroid 
broadly  seated  upon  the  vault,  or  it  surrounds  the  upper  portion 
of  the  vomer  in  a  heart-shaped  form  cut  out  anteriorly.  In 
addition  to   this,    the  most  different  combinations   in  ref- 
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erence  to  the  configuration  of  the  pharyngeal  tonsils  are 
produced  by  the  swelling.  The  longitudinal  ridges  of  this 
organ  are  still  distinctly  observed  on  removal  of  the  never- 
failing  layer  of  mucus,  if  its  typical  structure  has  not  been 
already  destroyed  by  previous  diseases.  They  either  maintain 
their  original  course,  only  being  fuller,  higher  and  lying  against 
one  another,  or  else,  particularly  in  case  of  very  great  swelling, 
they  may  be  thrown  into  convolutions,  like  those  of  the  intestines 
(often  with  an  alternate  narrowing  and  widening  of  the  surface, 
according  as  it  lies  on  the  height  or  in  the  hollow).  In  cases  of 
the  latter  kind  the  tonsil  acquires  a  cauliflower  appearance,  look- 
ing as  if  divided  up  into  small  roundish  lobes.  The  central  por- 
tion is  almost  always  the  most  thickened,  and  the  comb-like 
processes  are  here  the  highest.  In  spite  of  extensive  increase  in 
the  size  of  the  tonsil  in  general,  the  choanse  often  remain  free 
(laterally)  to  a  considerable  extent,  and  so  do  also  the  orifices  of 
the  Eustachian  tubes. 

The  tubal  orifices  frequently  participate  in  the  swelling,  in 
severe  affections.  They  undergo,  thereby,  either  a  slit-like  or 
concentric  constriction ;  or  the  swollen  mucous  membrane  is 
raised  into  folds  or  uvula-like  projections.  The  swelling  at  the 
anterior  border  is  often  inconsiderable  (tightly  adherent).  A 
complete  occlusion  of  the  orifices  themselves  does  not  readily 
occur.  The  swelling  is  not  sharply  limited  here ;  sometimes  it 
extends  along  the  inferior  third  of  the  Eustachian  tube.  The 
remaining  portions  of  the  tube  participate  in  the  swelling  only 
exceptionally. 

The  cytogenetic  covering  of  the  tubal  prominences  often 
participates  very  prominently  in  the  increase  of  volume.  It 
then  projects  into  the  cavity  much  farther  than  usual ;  and  in 
extremely  swollen  conditions  (principally  in  small-pox)  may 
undergo  a  lateral  flattening,  a  triangular  compression  with  con- 
ical points  forwards  and  inwards,  as  a  result  of  the  combined 
pressure  of  the  pendent  pharyngeal  tonsil  and  the  swollen  tissue 
of  the  recessus. 

The  cytogenetic  clothing  of  the  fossa  of  Eosenmueller  is  often 
so  augmented  in  volume  that  there  is  close  contact  of  its  poste- 
rior and  anterior  walls,  or  even  complete  occlusion  of  the  fossa. 
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The  numerous  follicles  are  often  swollen,  those  which  are 
superficial  being  prominent,  so  that  tonsil,  tubal  prominence  and 
recessus  may  appear  as  if  bestrewn  with  little  granules,  nodules, 
or  flat,  roundish  elevations,  varying  in  size  up  to  that  of  a  lentil 
{acute follicular,  granular  retro-nasal  catarrh).  These  present 
either  the  same  coloration  as  the  parts  about  them,  or  they  have 
a  gray,  or  grayish  yellow  color.  Their  enlargement  is  dependent 
upon  an  increase  of  their  cellular  elements  in  various  degrees. 
If  this  cell-formation  or  deposit  is  very  extensive,  the  follicles 
have  a  yellow  or  whitish  appearance  {suppurative  follicular 
catarrli).  Their  disintegration  then  readily  takes  place,  with  the 
formation  of  small,  roundish  ulcers,  and  small,  circumscribed, 
even  confluent  abscesses  in  the  parenchj^ma,  the  cicatrization 
of  which  may  give  rise  to  numerous  constrictions  and  to  irregu- 
lar configuration  of  the  surface. 

In  many  cases,  on  the  contrary,  the  follicles  do  not  undergo 
any  important  alteration ;  that  is  to  say,  there  is  a  condition 
which  does  not  differ  from  that  of  the  inter-follicular  substance. 

The  secretion  of  the  mucous  glands  is  always  increased.  In 
consequence  of  this,  the  walls  of  the  cavities  are  covered  with  a 
thick  layer,  often  sanguineous,  but  usually  of  a  glassy,  thready, 
gray,  yellowish,  and  very  tenacious  mucus.  The  glassy,  viscid 
plugs  which  sometimes  fill  the  tubal  openings  (so  richly  provided 
with  glands)  simulate  those  which  project  from  the  mouth  of  the 
uterus  in  catarrh  of  that  organ.  Masses  of  mucus  often  hang 
down,  like  stalactites  from  the  roof  of  the  pharynx.  The  acinous 
glands  are  also  frequently  dilated  and  prominent,  especially  in 
the  vicinity  of  the  orifices  of  the  Eustachian  tubes. 

The  epithelium,  for  the  most  part,  shows  no  important 
changes.  In  some  cases,  in  individual  localities,  or  in  greater 
extent,  there  is  a  grayish  white  tinge,  dependent  upon  an  in- 
creased thickness  of  the  epithelium  in  consequence  of  more 
copious  formation,  impeded  desquamation,  or  epithelial  suppu- 
ration. In  the  latter  case,  or  upon  removal  of  the  epithelium  by 
serous  effusion,  small  erosions  sometimes  occur. 

Clinical  liemarlis .—Tho,  milder  cases  seem  to  progress  Avithout 
any  prominent  manifestations.  In  cases  of  other  severe  diseases, 
local  disturbances  of  moderate  severity  may  be  readily  over- 
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looked  by  tlie  patient  and  by  the  plij'-sician.  Respiration 
through  the  nose  is  impeded  only  in  cases  of  very  considerable 
swelling.  The  patient  then  breathes  through  the  mouth,  and 
complains  of  the  constant  dryness  in  the  mouth  and  in  the  lower 
pharynx.  The  voice  is  altered.  These  symptoms,  however, 
have  but  a  limited  value  in  the  presence  of  simultaneous  affec- 
tions of  the  nose.  Participation  in  the  disease  on  the  part  of 
the  middle  ear  may  occur  in  various  manners  (pain,  increased 
by  movements  of  deglutition  ;  hardness  of  hearing  ;  subjective 
sensations  of  hearing).  In  the  few  uncomplicated  cases  which  I 
have  observed,  there  was  no  fever  ;  on  the  other  hand,  there  was 
dulness  and  heaviness  of  the  head,  and  occipital  pains  in  the 
early  days,  very  annoying  at  the  commencement.  In  the  further 
course  of  the  disease,  there  is  usually  a  profuse  secretion  of 
mucus  which  hangs  down  in  part  from  the  nares  and  the  pos- 
terior surface  of  the  soft  palate,  and  in  part  upon  the  posterior 
pharyngeal  wall,  exciting  the  patient  to  frequent  hawking  and 
gagging.  The  mildest  cases  last  but  a  few  days ;  the  severer 
cases,  those  associated  with  pronounced  swelling,  continue  for 
several  weeks. 

Recovery,  retrogressive  return  of  the  parts  to  a  normal  con- 
dition, follows  either  in  a  complete  manner,  or  alterations  remain, 
mostly  of  little  significance,  such  as  modifications  in  the  form 
and  superficial  configuration  of  the  cytogenetic  layer,  as  already 
described  ;  or  the  afi'ection  passes  over  into  the  chronic  form, 
wdth  its  subsequent  conditions.  The  aural  affections,  also,  as 
far  as  they  are  present,  may  undergo  recovery  in  conjunction  with 
that  of  the  catarrh  of  the  naso-pharyngeal  cavities.  But  their 
highest  point  may  be  reached  later  than  that  of  the  latter  affec- 
tion. Not  infrequently,  secondary  diseases  remain  behind,  either 
of  the  tube  alone,  or  of  the  tympanic  cavity  also,  the  latter  being 
either  secondary  (rarefaction  of  the  air),  or,  as  in  the  case  of  a 
catarrh  of  the  middle  ear,  or  of  a  piirulent  inflammation  ("dis- 
charge from  the  ears"),  propagated  by  extension. 

Treatment  can  be  directed  only  to  amelioration  of  the  symp- 
toms especially  prominent.  In  pain,  the  introduction  of  very 
warm  fluids  (solution  of  table  salt,  diluted  milk)  into  the  naso- 
pharyngeal space  may  be  employed  by  snuffing  them  up  through 
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the  nostrils,  or  they  may  be  applied  by  means  of  the  nasal  douche. 
At  a  later  period,  when  there  is  copious  and  annoying  secretion 
of  mucus,  the  secretions  may  be  removed  by  the  nasal  douche, 
and  by  gargling  with  indifferent  fluids  (solution  of  table  salt, 
blood-warm).  Astringent  influences  are  injurious  here,  at  the 
commencement ;  but  they  may  be  employed  with  advantage,  on 
the  contrary,  at  a  later  j)eriod  of  the  affection,  and  when  it  passes 
into  the  chronic  form  (wMch  see). 

Complications  on  the  part  of  the  neighboring  mucous  mem- 
branes (nose,  ear,  lower  pharynx)  are  to  be  treated  accordingly. 
The  ear,  especially,  often  requires  immediate  timely  attention, 
which  is  of  more  value  than  any  subsequent  course  of  treatment. 
The  use  of  the  catheter  is  to  be  avoided  as  long  as  acute  mani- 
festations exist.  In  many  cases  the  methodic  removal  of  the 
secretions  from  the  naso -pharyngeal  cavity  suffices  also  to  keep 
the  Eustachian  tube  free  from  secretion  and  render  it  again  a 
drainage  canal  and  ventilating  tube  ;  and  the  injection  of  air  by 
the  method  of  Politzer,  at  stated  intervals  (daily,  at  the  commence- 
ment), is  judicious  as  long  as,  in  consequence  of  occlusion  of  the 
tubes,  the  atmospheric  pressure  in  the  tympanic  cavity  is  differ- 
ent from  that  outside.  In  other  cases  procedures  may  be  neces- 
sary, the  selection  and  execution  of  which  require  the  skill  of 
the  specialist  (incision  of  the  membrane  of  the  tympanum,  among 
other  things). 


Chronic  Metro-nasal  Catarrh. 

The  naso-pharyngeal  space  is  often  found  in  a  condition  of 
chronic  catarrh,  both  in  the  living  and  in  the  dead  subject ;  not 
mfrequently  alone,  but  more  frequently  in  connection  with  the 
same  or  a  similar  condition  of  the  nose  or  the  lower  pharynx, 
or  of  both  these  structures,  and  also  of  the  middle  ear. 

Chronic  catarrh  sometimes  proceeds  from  recurrences  of  the 
acute  form,  or  it  immediately  follows  the  acute  form.  For  ex- 
ample, in  many  cases  of  acute  exanthematous  disease,  a  chronic 
catarrh  is  developed  directly  from  the  acute  form,  while  after 
catching  cold"  several  acute  recurrences  are  necessary  to  es- 
tabhsh  a  chronic  catarrh.  Or  there  may  be  a  gradual  production 
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of  the  disease  from  injurious  influences,  trifling  in  themselves, 
but  of  continued  operation.  This  is  demonstrable  in  the  pro- 
longed respiration  of  an  atmosphere  in  which  irritating  particles 
are  suspended,  such  as  smoke,  dust,  and  the  chemical  (chromic 
acid,  its  salts,  and  the  like)  or  mechanical  (flour,  fragments  of 
metal  and  stone,  hair,  etc.)  irritating  particles  that  are  produced 
so  plentifully  in  the  processes  of  various  industrial  occupations. 
Or  it  may  become  developed  under  the  repeated  or  uninterrupted 
influence  of  unfavorable  atmospheric  conditions  (cold,  saturation 
of  clothing,  residence  in  moist,  cold  localities),  and  therefore  prin- 
cipally in  laborers  in  the  open  air,  in  seafaring  persons,  in  the 
population  of  the  north  coast,  in  porters,  in  the  inhabitants  of 
cellars  and  other  subterranean  dwellings. 

Allusion  has  already  been  made  to  the  frequent  appearance 
of  chronic  retro-nasal  catarrh  in  connection  with  prolonged  and 
oft-repeated  disturbances  of  circulation.  Of  all  the  various 
causes,  venous  engorgement,  more  than  any  other,  leads  to  very 
pronounced  alterations. 

Finally,  unfavorable  constitutional  conditions  must  be  indi- 
cated as  causes  of  chronic  catarrh  of  this  locality  ;  above  all, 
tuberculosis,  scrofulosis,  and  syphilis. 

Anatomical  alterations. — Hypersemia  is  alwa3'"s  present  in 
different  grades.  It  is  partly  dependent  upon  the  amount  of 
blood  the  individual  possesses,  upon  other  diseases  with  which 
he  may  be  affected  (valvular  disease  of  the  heart,  emphysema, 
etc.),  and  upon  the  character  of  the  injurious  influences  at  the 
seat  of  the  disease  (as  excessive  drinking).  The  hypersemic 
tissues  exhibit  a  dirty  grajdsh  red,  or  a  dusky  dark  red  color  in 
various  shades,  a  bluish  tint  in  venous  congestion,  and  a  dirty 
copper  color  in  drinkers.  In  conditions  of  atrophy,  the  coarser 
veins  sometimes  become  very  distinctly  prominent,  tortuous,  and 
dilated,  especially  around  the  tubal  openings  and  the  choanpe. 
Small  hemorrhages,  also,  or  the  remains  of  them,  are  frequently 
encountered  in  the  substance  of  the  mucous  membrane  in  chronic 
catarrh,  especially  in  congestive  hypencmia,  and  in  diseases  dis- 
posing to  rupture  of  the  vessels,  such  as  atheromatosis  ;  but  it 
also  occurs  even  under  the  most  varying  conditions.  An  es- 
cape of  blood  may  "also  take  place  at  different  points  in  the 
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floors  of  ulcers,  and  about  their  circumference,  and  deposits 
of  liJEtnatoidin  in  cicatrices  are  not  unfrequent.  In  consequence 
of  frequent  small  bleedings  upon  the  surface,  the  free  mucus 
becomes  correspondingly  discolored.  If  the  hemorrhages  take 
place  in  the  lacunfe  or  in  the  cavernous  recesses  formed  from 
them,  the  blood  may  first  stagnate  there,  undergo  the  customary 
transformation,  and  be  discharged  accidentally  b}^  movements 
of  gagging,  or  by  the  introduction  of  instruments  (as  the  Eusta- 
chian catheter).  In  a  case  reported  by  von  Troeltsch,  which 
properly  belongs  here,  masses  were  discharged,  after  catheteriza- 
tion of  the  tube,  which  from  their  rusty  color  were  at  first 
mistaken  for  pneumonic  sputa. 

Thickening  of  the  mucous  membrane  takes  place,  in  most 
instances,  during  the  course  of  chronic  catarrh ;  and  in  other 
cases  the  membrane  undergoes  thinning.  The  increase  of  volume 
results,  in  the  first  place,  from  dilatation  of  the  vessels,  then  from 
a  copious  serous  saturation  (especially  in  congestive  catarrh),  and 
then,  in  most  instances,  and  in  many  cases  principally  or  exclu- 
sively, from  an  augmentation  of  the  normal  or  modified  tissues 
of  the  parts  (hypertrophy).  Such  pronounced  deviations  from 
the  normal  dimensions  of  the  parts  as  occur  in  acute  catarrh,  occur 
but  seldom  in  the  chronic  form  of  the  disease.  The  thickening  is 
usually  moderate  (the  pharyngeal  tonsil  seldom  exceeds  a  thick- 
ness of  one  centimetre — four-tenths  of  an  inch).  The  frequent 
enlargement  of  the  follicles  here  observed,  whose  superficial  posi- 
tion in  the  parts,  especially  at  the  tubal  prominences,  imparts  the 
cliaracteristic  granular  aspect  already  described  {clironic  follicu- 
lar^  granular  reiro-nasal  catarrh),  is  usually  produced  by 
hypertrophic  processes  in  the  glands  themselves,  and  sometimes 
by  their  suppuration. 

Thinning,  shrinking  (atrophy)  of  the  mucous  membrane  takes 
place  not  infrequently,  after  long  continuance  of  chronic  catarrh. 
In  elderly  people  retro-nasal  catarrh  is  not  often  observed  in  con- 
nection with  swelling  or  with  hypertrophy  of  the  parts,  while 
rarefaction  of  the  mucous  membrane  is  of  very  frequent  occur- 
rence in  such  individuals. 

Dilatation  and  hyper trojjhy  of  the  mucous  glands  often  occur, 
as  a  result  of  which  prominences  are  sometimes  visible  upon  the 
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surface.  The  secretion  is  usually  very  materially  increased. 
The  symptoms  connected  therewith  often  constitute  the  chief 
annoyances  of  the  patients.  The  surface  of  the  parts  is,  as  a 
rule,  overlaid  with  a  layer  of  mucus,  of  varying,  often  very  great 
thickness,  and  of  a  glassy,  clear  or  gray,  whitish  gray,  yellowish 
white,  yellowisli  or  yellowish  green  color,  in  most  instances  of 
immoderate  toughness.  Such  secretion  is  not  infrequently  seen 
descending  upon  the  posterior  pharyngeal  wall,  or  is  observed 
(by  means  of  the  mirror)  hanging  down  from  the  vault  of  the  phar- 
ynx, or  from  the  orifices  of  the  Eustachian  tubes.  The  dense, 
leathery  consistence  which  these  masses  may  acquire  (by  evapo- 
ration) is  well  known.  Such  plugs  are  not  infrequently  drawn 
out  upon  the  catheter,  adhering  with  great  tenacity  to  its  beak. 

This  locality  is  very  frequently  the  seat  of  cyst-like  formations 
in  cases  of  chronic  catarrh  ;  and  even  true  cysts  are  occasionally 
developed  here.  Concerning  their  origin  (usually  from  parts  of 
the  lacunae),  their  contents,  their  often  remarkable  size,  and  their 
numbers,  see  what  has  already  been  written. 

The  following  condition,  which  is  observable  in  many  cases, 
is  characteristic  of  retro-nasal  catarrh  associated  with  hyperse- 
cretion. On  the  pharyngeal  tonsil,  on  the  tubal  prominences,  and 
in  the  fossa  of  Rosenmueller,  we  see  numerous  fine  apertures,  and 
somewhat  larger  round  and  also  slit-shaped  openings.  Even 
moderate  pressure  will  force  numerous  isolated  small  drops  of 
mucus  from  the  former,  and  from  the  latter  lumps  of  mucus 
and  colloid  material  of  varying  and  sometimes  colossal  size, 
often  in  great  numbers.  The  former  are  orifices  of  distended 
mucous  glands ;  the  latter  are  cystoid  dilated  portions  of  the 
lacunae  or  tubular  glands,  the  result  of  pathological  processes. 
(In  a  similar  manner,  such  hollow  spaces  may  be  evacuated  during 
digital  exploration,  or  through  introduction  of  the  catheter,  in 
consequence  of  the  pressure  exerted  in  these  manipulations.)  In 
many  cases  closed  cavities  remain,  the  contents  of  which  glisten 
through  with  a  gray  or  yellowish  gray  lustre ;  and  the}'  may 
even  push  the  surface  forward — true  cysts,  unchangeable  by 
pressu-re,  but  readil}^  torn,  on  the  other  hand,  by  means  of  the 
catheter.    (Such  occurrences  are  mentioned  by  von  Troeltsch.) 

The  epithelium  is  here  thickened  in  individual  cases,  and 
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assumes  a  whitish  gray  color,  especially  on  the  posterior  wall. 
I  have  also  sometimes  seen,  in  and  near  the  edges  of  ulcers,  a 
proliferation  of  eiDithelium  (with  or  without  a  deposit  of  pus)  and 
its  elevation  by  newly-formed  papillae. 

I  find  erosions  and  small  superficial  losses  of  substance  not 
altogether  infrequentl}^  at  various  points  ;  ulcers  of  greater  dejDtli 
and  extent  (up  to  a  diameter  of  six  millimetres — one- quarter  of  an 
inch),  circular,  with  steep  thickened  edges,  occur  in  a  few  cases 
only,  and  almost  solely  where  the  posterior  wall  merges  into  the 
pharyngeal  tonsil,  or  rarely  in  the  very  substance  of  the  tonsil. 
Here  we  often  find  small  follicular  ulcers,  singly  or  in  groups, 
but  of  less  regular  outline. 

Sf/mpfomatolo (/■?/. — The  symptoms  of  chronic  retro-nasal  ca- 
tarrh are  chiefly  dependent  upon  the  character  and  quantity  of 
the  pathological  secretion,  and  the  amount  of  augmentation  in 
thickness  of  the  mucous  membrane.  An  actual  occlusion  of  the 
choanse  by  the  swollen  or  hypertrophied  pendent  pharyngeal 
tonsil  occurs  only  exceptionally.  More  frequently  the  portion 
remaining  free  is  periodically  filled  up  wdth  tenacious  masses  of 
secretion,  as  is  shown  by  a  change  in  the  symptoms  (continuous 
breathing  through  the  mouth  and  altered  speech),  as  well  by 
the  results  following  the  successful  use  of  the  nasal  douche. 
The  swelling  at  the  orifices  of  the  Eustachian  tubes  (which  are 
notoriously  wide)  is  seldom  so  considerable  as  in  itself  to  pro- 
duce an  occlusion  of  the  middle  ear  with  its  immediate  mechan- 
ical results  (rarefaction  of  the  air).  But  even  a  moderate  con- 
striction favors  the  complete  abolition  of  the  calibre  of  the  tubes 
by  viscid  mucus.  Such  a  condition  occurs  in  a  certain  ratio  of 
cases,  even  without  marked  swelling.  In  cases  of  great  increase 
of  thickness  of  the  mucous  membrane,  the  muscles  of  the  palate 
may  become  relatively  insufficient,  and  in  case  of  their  atrophy, 
absolutely  so  (von  Troeltsch).  Difficulty  of  swallowing  does  not 
readily  occur  under  such  circumstances  ;  but  there  is  an  insuffi- 
cient ventilation  of  the  middle  ear,  if  the  contractions  are  not 
sufficiently  powerful  to  render  the  orifice  of  the  Eustachian  tubes 
patent. 

The  presence  of  a  great  amount  of  secretion,  especially  when 
of  dense,  tenacious,  leathery  consistence,  sometimes  produces  an 
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annoying  sensation  of  heaviness  and  confusion  in  the  head,  or 
the  sensation  as  of  the  presence  of  a  foreign  body.  Headache 
also  occurs  now  and  then,  fleeting,  or  of  longer  duration.  Many 
patients  feel  themselves  driven  to  cliaracteristic  movements  of 
the  soft  palate  in  order  to  draw  the  mucus  down,  or  to  frequent 
hawking  when  it  has  descended  into  the  lower  pharynx  (see 
above).  With  very  slight  secretion  (in  atrophic  conditions)  there 
is  often  a  feeling  of  dryness  ;  and  so,  likewise,  when  any  con- 
siderable portions  of  the  nose  are  destroyed. 

Concerning  the  manifestations  in  simultaneous  disease  of  the 
nose,  the  lower  pharynx,  and  the  ear,  consult  the  appropriate 
sections. 

All  the  symptoms,  those  arising  from  the  naso-pharyngeal 
cavity  itself,  as  well  as  those  from  the  contiguous  organs,  are 
usually  more  prominent  at  the  close  of  the  night's  rest,  during 
which  the  secretion  has  not  been  removed  at  all,  or  has  not  been 
sufficiently  removed.  They  are  increased,  further,  by  whatever 
augments  the  flow  of  blood  to  the  parts  (rich  food  at  meals,  the 
use  of  spirituous  liquors),  or  impedes  its  reflux  in  the  veins  (con- 
tinuous stooping,  tight  cravats,  the  knapsack  and  clothing  of 
soldiers,  etc.). 

ISTot  a  few  cases  progress  almost  without  symptoms.  Often 
it  is  the  consecutive  affection  of  the  ear  Avhich  brings  the  patient 
to  the  physician.  Affections  of  the  ear  occur  here  much  more 
frequently,  and  are  more  often  extended  over  the  entire  middle 
ear  (chronic  catarrh,  also  suppuration),  than  in  acute  retro-nasal 
catarrhs  ;  and,  not  infrequently,  they  lead  in  the  course  of  time 
to  the  highest  grades  of  functional  disturbance. 

Even  inveterate  catarrh  of  this  region  is  curable  under  favor- 
able constitutional  conditions,  or  after  the  improvement  of  un- 
favorable conditions,  by  the  institution  of  suitable  treatment 
with  a  proper  amount  of  co-operation  on  the  part  of  the  patient. 
In  many  cases  improvement  only  can  be  accomplished,  and  that 
to  a  variable  and  often  to  but  a  slight  extent.  This  is  true  in 
cases  in  which  other  important  local  or  general  diseases  persist, 
in  cases  occurring  during  advanced  life,  or  in  case  of  the  con- 
tinued action  of  injurious  influences  (as  in  habitual  drunkards 
and  persons  following  certain  avocations).    Sometimes  the  only 
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result  that  can  be  obtained  is  the  warding  off  of  annoying  symp- 
toms by  means  of  some  simple  procedures,  to  be  employed  daily 
by  the  patient  himself. 

Recurrences  after  recovery,  or  exacerbation  of  existing  pro- 
cesses, especially  as  a  result  of  ' '  catching  cold ' '  (every  winter, 
therefore,  in  predisposed  individuals),  and  in  consequence  of 
general  or  local  diseases  (in  the  nose  or  lower  pharynx),  are  not 
infrequent. 

When  left  to  itself,  retro-nasal  catarrh  is  of  indefinite  dura- 
tion. At  lirst,  hypertrophic  conditions  are  frequently  developed. 
The  final  termination  after  many  years'  duration,  in  advanced 
age,  is  atrophy. 

The  aim  of  the  local  treatment  is  to  secure  careful  removal  of 
the  secretions,  decrease  in  the  amount  of  secretion,  and  cure  of 
the  swollen  conditions. 

The  nasal  douche  and  gargling,  both  of  especial  importance 
early,  are  to  be  employed  several  times  a  day  ;  the  former  with 
a  five-grain  solution  of  table  salt,  or  with  a  solution  of  bicarbon- 
ate of  soda  of  the  same  strength,  or  with  a  mixture  of  the  two. 
Their  employment  leads  to  an  improved  condition  of  the  cavities, 
which  usually  takes  place  soon  ;  but  in  cases  of  great  viscidity 
and  copiousness  of  the  secretion,  only  after  prolonged  use,  even 
continued  for  months.  The  cavities  are  freed  from  the  coarser 
masses,  and  by  continuing  the  operation,  they  are  always  kept 
approximately  clean,  and  in  this  way  the  annoying  symptoms 
subside.  Recovery,  also,  is  promoted  by  their  use,  or,  at  any 
rate,  a  condition  of  the  mucous  membrane  is  reached  which  ren- 
ders it  possible  to  act  upon  it  medically,  as  is  not  the  case  wlien 
it  remains  covered  with  a  layer  of  stagnant  and  closely  adherent 
secretion. 

In  this  connection  the  daily  washing  of  the  parts  once  or 
several  times,  with  an  astringent,  by  means  of  the  nasal  douche — 
always  after  careful  cleansing  with  salt  water— comes  in  question. 
The  best  preparation  for  this  purpose  is  a  solution  of  sulphate  of 
zinc,  half  a  grain  to  the  ounce.  The  remedy  in  this  weak  dilution, 
which  should  not  be  exceeded  without  caution,  produces  a  slightly 
irritant,  astringent  influence  upon  the  mucous  membrane  of  the 
nose  and  the  naso-pliaryngeal  cavity.     Stronger  solutions  are 
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rarely  borne  (they  produce  headache,  burning  in  the  nose,  irri- 
tation o£  the  conjunctiva).  Witli  other  remedies  (tannin,  etc.)  I 
have  had  less  success.  I  caution  against  the  use  of  alum  in  a 
fluid  form,  because  I  have  seen  permanent  loss  of  smell  after  its 
use,  in  three  cases. 

If  we  desire  occasionally  to  introduce  more  concentrated  solu- 
tions (nitrate  of  silver,  from  fifteen  to  lif ty  grains  to  the  ounce, 
sulphate  of  zinc  from  fifteen  to  twenty-five  grains)  into  the  naso- 
pharyngeal space,  avoiding  the  irritable  nasal  j)assages,  we  may 
saturate  a  sponge  on  the  end  of  a  probang  with  the  desired 
fluid,  and  pass  it  up  tlirough  the  pharynx.  If  we  wish  to  employ 
a  long  hair  pencil  through  the  healthy  nose,  the  concentration 
of  the  solution  must  be  decreased ;  at  least,  it  should  not  exceed 
the  lower  limit  of  the  proportions  given  above.  This  precaution 
may  often  be  unnecessary  in  chronic  diseases  of  the  nose, 
which  endoAv  the  parts  with  greater  tolerance  and  even  require 
the  employment  of  stronger  remedies.  Injections  through  the 
pharyngeal  catheter,  from  the  nose,  must  be  practised  only  with 
such  medicaments  as  may  gain  access  to  the  stomach  without 
injurious  consequences. 

The  frequent  (once  or  twice  a  week,  daily  at  first)  insufilation 
of  powders  is  often  very  useful,  tried  at  first,  and  continued 
according  to  the  indications.  The  best  powder  is  very  finely 
pulverized  alum  (pure,  or  in  a  mixture  with  equal  parts  of  gum 
arable),  blown  through  a  tube  passed  through  the  lower  pharynx, 
or  through  the  nose  (see  general  treatment).  These  powders  act 
stimulatingly  and  astringently  upon  the  mucous  membrane,  and 
are  very  well  borne  for  the  most  part.  Carbonate  of  soda,  com- 
mon salt,  a  mixture  of  both,  or  sal-ammoniac,  may  be  employed 
in  this  way  with  great  service,  in  cases  of  the  retention  of  very 
viscid  and  adherent  masses  of  secretion.  In  very  obdurate  cases, 
in  cases  of  especially  copious  collections  of  mucus,  and  severe 
swelling,  it  is  good  practice  to  use,  once  or  oftener,  a  j^owder 
composed  of  one  part  of  nitrate  of  silver  with  from  eight  to  ten 
parts  of  a  mixture  of  gum  arable  and  sugar.  This  usually 
excites  at  once  an  increased  but  thin  fluid  secretion,  often 
sneezing  and  burning,  and  sometimes  headache  also.  The  extri- 
cation of  masses  by  gargling,  gagging,  and  by  the  nasal  douche, 
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takes  place  more  readily.  After  the  first  storm  is  over,  the 
patient  feels  a  remarkable  alleviation  (in  many  cases,  in  relation 
to  the  ear  also),  which,  however,  is  not  often  of  long  continuance 
at  first. 

The  cauterization  of  hypertrophic  parts  with  nitrate  of  silver 
in  substance,  is  practised  tlu-ough  the  nose  or  through  the  lower 
pharynx,  by  means  of  sounds  or  probes  which  carry  a  small 
globule  of  the  material  on  their  extremities.  Those  to  be  intro- 
duced through  the  nose  are  protected  by  tubes.  Concerning 
these  points,  and  also  concerning  the  use  of  the  galvano-cautery, 
and  other  operations,  see  under  Hyj)erplastic  Catarrh  and  Morbid 
Growths. 

The  treatment  of  the  diseases  of  the  nose  and  the  lower  pha- 
rynx, so  often  present,  is  not  to  be  omitted  (see  the  sections  in 
question).  The  middle  ear,  so  often  involved,  demands,  above 
all,  careful  attention  on  account  of  the  danger  to  its  functions. 
Although  the  improvement  of  the  retro-nasal  catarrh  often  exerts 
a  beneficial  influence  upon  the  associated  aural  alfection,  still, 
certain  conditions  of  this  organ  occur  during  its  continuance 
which  require  intelligent  special  treatment  (use  of  the  catheter  for 
various  purposes,  paracentesis  of  the  tympanic  cayity,  etc.).  The 
simple  procedures  recommended  in  treating  of  acute  retro-nasal 
catarrh,  are  generally  not  sufficient  here.  If,  on  the  contrary, 
these  conditions  are  neglected,  they  are  very  likely  to  result 
in  chronic  forms  of  disease,  of  indefinite  duration,  and  very 
intractable  to  subsequent  treatment.  Such  forms,  being  subject 
to  exacerbations  upon  very  slight  provocation,  and  at  least  grow- 
ing worse  every  winter,  often  lead,  early,  to  a  severe  grade  of 
deafness  in  consequence  of  secondary  changes  in  the  mucous 
membrane  (sclerosis,  calcareous  deposits,  etc.,  and  thus  to  immo- 
bilization of  the  sound-conducting  apparatus),  and  less  fre- 
quently to  deafness  in  consequence  of  destructive  processes. 

Besides  the  local  treatment,  constitutional  treatment  is  essen- 
tial in  the  case  of  many  patients,  especially  in  those  who  are 
syphilitic,  scrofulous,  tuberculous,  or  anffimic.  Residence  at  a 
well-selected  watering-place  may  be  of  important  service. 

In  certain  cases  of  old  inveterate  catarrh,  which  liad  withstood 
every  therapeutic  measure,  and  in  which  there  was  no  evidence  of 
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syphilitic  infection,  I  liave  seen  improvement  after  the  pro- 
tracted use  of  iodide  of  potassium,  and  especially  under  the 
influence  of  calomel  (four  grains  at  a  dose  given  daily,  and  con- 
tinued from  ten  to  foiu'teen  days,  repeated  several  times  if 
necessary). 

To  prevent  recurrences  in  cases  that  have  been  cured,  and 
exacerbations  in  cases  of  existing  retro-nasal  catarrh,  avoidance 
of  the  injurious  causal  influences,  and  methodic  hardening  of  the 
skin,  are  not  to  be  dispensed  v^ith. 


Acute  and  Chronic  Catarrhal  Inflammation  of  the  Lower  Pharynx ;  Acute 
and  Chronic  Pharyngeal  Catarrh. 

Acute  CatarrJi  of  the  Lower  Pharynx. 

Tliis  seldom  occurs  by  itself.  The  larynx,  the  mouth,  or  the 
naso-pharjnigeal  cavity  is  often  diseased  at  the  same  time.  The 
soft  palate  is  the  part  most  likely  to  participate  in  the  disease. 
This  is  usually  the  part  principally  affected  and  furnishing  the 
most  important  symptoms,  while  the  affection  in  the  lower  pha- 
rynx appears  much  less  severe.  Thus,  there  is  sometimes  simple 
catarrh  of  the  latter  in  association  with  phlegmonous  inflamma- 
tion of  the  palate. 

The  same  injurious  influences  occasion  acute  catarrh  of  the 
palate  and  of  the  lower  pharynx  (atmospheric  influences,  chemi- 
cal and  mechanical  irritation  from  ingesta,  overstraining  of  the 
parts)  ;  the  same  acute  and  chronic  diseases  are  likely  to  be 
accompanied  by  affection  of  these  parts  simultaneously^  An 
acute  catarrh  of  the  lower  pharynx  may  also  occur  without 
angina,  alone  or  associated  with  catarrli  in  the  larjnix,  especially 
after  "  taking  cold,"  after  excessive  smoking  and  drinking,  after 
too  much  singing  and  protracted  speaking.  AVe  must  attribute 
a  certain  influence  to  individual  predisposition  in  accounting  for 
the  fact  that  sometimes  the  one  and  sometimes  the  other  of  the 
organs  affected  in  common  by  the  same  injurious  influences,  will 
be  prominently  or  solely  diseased. 

Tlie  anatomical  changes  are  often  less  marked  in  the  lower 
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pharynx  than  in  the  palate.  The  redness  is  uniformly  less  ;  it 
is  diffuse  or  attended  by  prominence  of  some  venous  plexus. 
The  swelling  only  exceptionally  reaches  a  severe  degree  ;  it  is 
uniform  or  presents  small  llattish  prominences  on  the  surface 
(dilated  mucous  glands,  swollen  follicles).  Sometimes  there  is 
also  a  formation  of  vesicles,  of  excoriations,  or  of  small  follicular 
ulcers. 

Mild  cases  progress  without  any  special  discomfort.  In 
severe  cases  the  local  symptoms,  at  the  commencement,  are 
heat,  dryness,  sensation  of  tension,  and  difficulty  in  swallowing, 
but  pain  is  infrequent ;  and  at  a  later  date  there  is  a  copious 
secretion  of  mucus  (causing  frequent  hawking,  gagging,  even 
vomiting,  and  cough). 

When  the  entire  pharynx  participates,  all  the  general  symp- 
toms of  angina  may  be  increased.  Fever  is  seldom  present  in 
simple  catarrh  of  the  lower  pharynx,  but  headache  is  more 
frequent. 

Course. — In  cases  of  catarrh  limited  to  the  lower  pharynx, 
recovery  often  follows  in  a  few  days.  In  other  cases  it  requires 
a  period  of  from  one  to  two  weeks,  seldom  longer.  Sometimes 
it  passes  into  the  chronic  form  of  the  disease.  In  very  infre- 
quent cases  there  is  a  fatal  termination  by  extension  of  the 
process  into  the  larynx  (from  oedema  of  the  glottis).  Such  cases 
have  been  reported  by  Rilliet  and  Barthez,  Bamberger,  Ruehle. 

Treatment. — In  many  cases  there  is  no  necessity  for  any 
special  treatment.  As  a  matter  of  course,  certain  injurious 
influences  (irritating  ingesta,  smoking,  etc.)  must  be  abandoned. 
In  case  of  pain,  and  in  severe  cases  generally,  cataplasms,  moist 
and  warm  applications  around  the  neck,  may  be  employed  with 
advantage,  and  so,  also,  derivatives  to  the  skin  (sinapisms,  foot- 
baths) and  to  the  bowels.  Locally,  advantage  will  be  derived 
from  frequently  repeated  inhalations  of  simple  warm  vapor  of 
water  or  of  salt  water,  or  a  solution  of  muriate  of  ammonia,  or  the 
pharyngeal  bath  may  be  used  with  a  decoction  of  mallow  or  the 
like ;  and,  in  the  absence  of  inflammatory  pain,  gargles  with  a 
solution  of  chlorate  of  potash.  (For  severe  forms  of  the  disease, 
see  under  treatment  of  phlegmonous  inflammation).  To  prevent 
recurrences,  systematic  hardening  of  the  surface  of  the  body  in 
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general,  and  of  the  skin  of  the  neck  in  particular,  and  the  avoid- 
ance of  the  ordinary  injurious  influences  (smoking,  drinking, 
unnecessary  breathing  through  the  open  mouth,  too  great 
exertion  in  speaking  and  singing)  are  to  be  recommended. 

Chronic  Catarrh  of  the  Lower  Pharynx. 

This  supervenes  upon  acute  catarrh  as  a  direct  sequel,  or  in 
connection  with  mild  recurrences  due  to  slight  exposure.  It 
may  also  gradually  ensue  under  the  influence  of  the  repeated 
or  the  continuous  operation  of  injurious  influences  (see  acute 
catarrh),  or  in  consequence  of  disturbances  in  the  circulation  (in 
heart  and  lung  affections,  etc.).  It  occurs  by  itself  more  fre- 
quently than  the  acute  form,  and  it  may  occur  with  simultaneous 
catarrh  of  the  larynx  or  the  naso-pharyngeal  cavity,  or  with 
angina. 

Anatomical  Changes. — In  most  instances  there  is  hyperaemia, 
which  may  exist  in  very  various  grades.  It  is  especially  pro- 
nounced in  drinkers,  and  also  in  cases  of  venous  stasis,  always 
modified  according  to  the  quantity  of  blood  in  the  patient. 
Extensive  dilatation  readily  occurs,  and  varicose  dilatation  too, 
with  contortion  of  the  coarser  veins,  here  so  numerous  in  the 
deeper  layers.  There  is  not  often  any  very  considerable  increase 
of  thickness  in  the  parietes,  even  when  the  hypertrophy  is 
marked.  On  the  other  hand,  the  appearance  of  individual  or 
numerous  flat  prominences,  uniformly  colored,  or  from  a  gray  to 
a  reddish  gray  color  (swollen  and  newly  formed  follicles  ;  dilated 
and  hypertrophied  mucous  glands),  is  a  very  common  thing  in 
chronic  catarrh  of  the  lower  pharynx — a  condition  which  is  then 
commonly  called  pJiaryngltis  granulosa.  In  the  course  of  this 
affection  conditions  of  atrophy  may  also  become  developed. 

The  squamous  epithelium  on  the  posterior  pharyngeal  wall  in 
some  cases  undergoes  a  greater  increase  at  individual  places  or 
over  a  certain  extent,  so  that  there  may  be  an  appearance  as  of  a 
grayish  white  layer,  or  even  a  pseudo-membrane.  Roundish 
ulcers  are  infrequent,  and  do  not  readily  acquire  any  great 
extent  or  great  depth.  They  represent  destroyed  solitary  or 
grouped  follicles. 
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Symptoms  of  importance  are  often  absent.  When  sucli  are 
present  they  are  generally  of  the  nature  of  various  subjective 
sensations  which  are  principally  dependent  upon  increased^  or 
diminished  secretion — sensations  of  dryness,  burning,  rawness, 
disposition  to  hawk,  cough,  etc.  Smokers  and  drinkers  do  not 
complain  much  of  these  annoyances,  which  are  incident  to  their 
habits.  These  manifestations  are  most  evident  generally  in  the 
mornings  or  after  over-exertion  (in  teachers  and  singers),  or  after 
excesses. 

Severe  grades  of  catarrh  are  often  associated  with  slight  local 
sjnnptoms.  In  some  persons,  on  the  contrary,  especially  in 
hysterical  individuals,  there  is  a  great  irritability  of  the  mucous 
membrane,  a  regular  lij^pereesthesia  under  the  most  insignificant 
inlluences,  although  the  changes  of  structure  are  very  moderate. 

In  some  patients  catarrh  of  the  lower  pharynx  gains  more 
importance  from  participation  of  the  larynx  (hoarseness,  cougli, 
loss  of  voice)  and  of  the  naso-pliarjaigeal  space,  especially  the 
tubal  orifices  (liardness  of  hearing,  noises  in  the  ears). 

Course. — Whether  the  chronic  form  of  the  disease  is  cured, 
or  whether  it  continues  for  years,  to  subside  finally  in  atroiDhy, 
depends  chiefly  upon  the  causes  which  have  given  rise  to  it  and 
have  maintained  it.  If  it  is  not  practicable  to  avoid  the  injuri- 
ous influences,  to  cure  or  improve  the  constitutional  and  impor- 
tant k)cal  affections,  then,  as  a  rule,  no  permanent  relief  to  the 
pharyngeal  catarrh  is  to  be  anticipated  from  local  remedies. 
On  the  other  hand,  it  is  usually  practicable  even  then  to  effect 
an  amelioration  as  far  as  the  symptoms  are  concerned. 

Treatment. — Local  treatment  may  be  employed,  in  the  form 
of  gargling,  to  remove  the  secretions,  more  especially  in  the 
morning.  To  produce  an  astringent  influence  upon  the  mucous 
membrane,  we  may  resort  to  frequent  gargling  daily  and  the  use 
of  the  pharyngeal  bath,  and  to  inhalations  of  alum,  tannin,  etc: ; 
to  pencilling  the  accessible  parts,  once  or  twice  a  week,  or  even 
daily,  with  solutions  of  nitrate  of  silver  or  of  sulphate  of  zinc 
(from  fifteen  to  thirty  grains  to  the  ounce).  Other  measures  are 
requisite  in  conditions  of  atroph}^  or  hypertrophy  of  the  mucous 
membrane  (see  farther  on). 

The  general  treatment,  which  is  often  important,  and  must 
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always  be  associated  with  the  local  treatment,  is  to  be  instituted 
according  to  the  conditions  of  the  individual  case.  The  choice 
of,  a  bathing-place  may  be  especially  governed  by  individual 
requirements.  It  is  not  every  one  that  will  be  cured  or  im- 
proved at  Ems ;  more  patients  are  to  be  recommended  to  visit 
Aix-la-Chapelle,  Marienbad,  or  Kreuznach. 


Phlegmonous  Inflammation  of  the  Naso-pharyngeal  Cavity;  Retro-nasal 

Phlegmon. 

This  affection,  associated  with  severe  swelling  and  hj'-pertro- 
phy,  with  suppuration  of  the  parenchyma,  and  with  pain,  occurs 
after  operative  procedures  in  the  naso-pharyngeal  space,  espe- 
cially after  the  use  of  the  hot  iron  and  after  severe  cauterization 
in  the  removal  of  morbid  growths ;  and  it  may  then  extend  to 
the  lower  pharynx  also. 

In  one  case,  in  which  death  took  place  on  the  fifth  day  after 
resection  of  a  carcinomatous  upper  jaw,  I  found  sero-purulent 
infiltration  (with  hemorrhages)  in  the  pharyngeal  tonsil,  at  the 
orifices  and  prominences  of  the  Eustachian  tubes,  and  in  the 
levator  and  tensor  muscles  ;  pure  purulent  infiltration,  with 
abscess,  in  some  places  ;  and  ulceration  at  one  tubal  orifice.  In 
two  peculiar  cases  (in  1871)  I  saw  reactive  inflammation  of  the 
naso-pharyngeal  cavity,  which  was  attended  with  severe  pains 
and  the  secretion  of  purulent  mucus,  and  which  led  to  inflamma- 
tion of  the  middle  ear,  after  removal  of  portions  of  the  pharyn- 
geal tonsil  with  Meyer's  ring  (see  below).  After  five  or  six  days 
the  old  condition  had  returned,  excepting  as  regards  the  ear. 

An  anoemic  young  man,  seventeen  years  of  age,  ■whose  ears  •were  sound,  and 
■whose  hearing  -was  excellent,  but  who  could  breathe  only  through  the  mouth,  and 
spoke  ■without  use  of  the  nose,  souglit  relief  on  that  account.  On  examination 
by  the  finger  and  the  mirror,  the  pharyngeal  tonsil  ■was  found  to  extend  far 
do^wnwards,  to  be  hypertrophic,  and  to  be  divided  longitudinally  and  lobulated. 
It  ■was  removed  by  me  with  Meyer's  ring,  in  several  sittings  of  long  duration. 
The  expected  improvement  duly  foUo^wed;  but  at  the  close  of  the  last  operation  a 
reaction  set  in,  associated  ■with  headache  and  -witli  severe  pains  in  tlie  right 
ear.  Repeated  paracentesis  of  tlie  affected  tympanic  cavity  became  necessary.  It 
was  a  long  time  (a  quarter  of  a  year)  before  the  sero-purulent  inflammation  of  this 
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cavity  was  fully  healed.  The  tolerance  of  the  patient  permitted  the  freeing  of 
tlie  vomer  and  the  choana?,  and  the  healing  of  the  surface  of  the  wound,  to  be 
watched  from  time  to  time  by  means  of  the  mirror. 

In  a  scrofulous  girl,  twenty  two  years  of  age  (with  mucous  catarrh  of  both 
middle  ears,  only  temporarily  benefited  by  the  usual  remedies,  and  with  oral  res- 
piration, and  altered  speecli),  tliere  was  a  remai'kable  increase  of  thiclcness  in  tlie 
pharyngeal  tonsil,  in  addition  to  liypertrophy  of  the  palatine  tonsils,  which  latter 
I  at  once  excised.  The  former  presented  to  rhinoscopic  and  digital  exploration  a 
lobulated  and  granular  surface.  After  repeated  use  of  the  ring,  there  was  head- 
ache, intense  pain  in  both  ears,  and  siJontaneous  rupture  of  one  tympanic  mem- 
brane.   Considerable  alleviation  followed  leeching,  the  use  of  cathartics,  etc. 

Wreden  narrates  a  case  which,  from  its  origin  and  its  course, 
is  characterized  as  phlegmonous.  Caustic  liquor  ammonia  had 
been  inadvertently  poured  into  the  nose  of  an  eclamptic  woman 
so  that  the  caustic  fluid  penetrated  into  the  naso-pliaryngeal 
space,  and  into  the  Eustachian  tube  and  tympanic  cavity  of  one 
side.  Very  severe  pains  were  immediately  felt  in  the  nose, 
pharynx,  and  ear,  and  continued  until  the  end  of  the  third  day. 
Large  white  flakes  were  discharged  from  the  pharynx  and  from 
the  nose, 

I  also  include,  in  this  category,  those  cases  in  which,  during 
the  course  of  small-pox,  in  addition  to  severe  swelling  of  the 
parenchyma,  there  is  epithelial  suppuration  in  the  naso-pliaryn- 
geal  cavity  (on  the  tonsil,  and  almost  equally  often  at  the  orifices 
and  prominences  of  the  Eustachian  tube,  but  almost  never  in 
the  tube  itself).  According  to  my  own  observation,  this  takes 
place  in  more  than  half  the  cases.  It  proceeds  to  the  formation 
of  small  insulated  or  larger  membranous,  soft,  yellowish  de- 
posits in  the  place  of  the  epithelium,  in  consequence  of  a  change 
in  it  (increase  and  distention  of  the  cells,  with  purulent  infiltra- 
tion in  and  between  them).  The  deposit  is  soon  thrown  oif. 
According  to  the  extent  it  has  reached,  there  remains  a  (shallow) 
ulcer  ;  or  the  entire  surface  is  raw,  as  though  excoriated.  There 
is,  with  it,  hemorrhagic  and  sero-purulent  infiltration  of  the  con- 
nective tissue  of  the  anterior  region  of  the  tube,  and  of  the 
cytogenetic  layer  ;  and  the  latter  may  acquire  a  carious  friable 
consistence  and  a  discolored  appearance.  Retrogression  appears 
to  take  ;place  rapidly  ;  it  does  not  progress  to  the  formation  of 
cicatrices.    Destructions  and  adhesions  of  parts  in  the  naso- 
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pharyngeal  space  should  not  be  attributed  to  the  small-pox,  as 
was  done  by  Lindenbaum  in  regard  to  a  case  of  closure  of  the 
orifice  of  the  Eustachian  tube  by  a  cicatricial  membrane,  the 
tubal  prominence  also  having  been  destroyed. 

The  specific  process  in  variola  extends  to  the  tympanic  cav- 
ity only  in  very  rare  instances  (grayish  efilorescence,  epithelial 
suppuration).  On  the  other  hand,  I  have  frequently  found  a 
high  grade  of  hypersemia  here  (also  in  the  form  of  hemorrhagic 
catarrh  of  the  cavity,  accompanying  variola)  often  associated 
with  hypersecretion,  suppuration,  and  swelling.  Only  once 
have  I  seen  a  diffuse  variolous  inflammation  of  the  dermoid 
layer  of  the  membrana  tympani  with  the  formation  of  vacuoles. 

The  treatment  of  phlegmonous  inflammation  in  this  locality, 
aside  from  derivatives,  can  only  consist  in  the  careful  removal 
of  the  secretions,  the  ichor,  and  the  pus.  Where  the  ear  is  sim- 
ultaneously involved,  the  use  of  the  catheter  is  as  a  matter  of 
course  out  of  the  question. 


Phlegmonous  Inflammation  of  the  Lower  Pharynx ;  Pharyngeal  Phlegmon. 

Phlegmon  of  the  lower  pharjmx  represents  to  a  certain 
degree  a  higher  grade  of  catarrhal  inflammation.  A  middle 
type  is  represented  by  forms  of  inflammation  which  are  interme- 
diate between  these  extremes.  Phlegmon  takes  its  origin  in  the 
lower  pharynx,  less  frequently  from  a  general  "cold,"  or  from 
chilling  of  the  throat  or  the  feet,  than  from  direct  toxic  (min- 
eral acids,  caustic  lye,  etc.)  and  thermic  (scalds)  injuries  to  the 
mucous  membrane,  and  from  operative  interference.  In  some 
severe  affections  (typhoid  fever,  acute  exanthems)  there  is  a 
phlegmonous  inflammation  of  the  lower  pharynx,  mostl}^  of  a 
mild  type.  The  palate  is  also  similarly  diseased,  as  a  rule.  Not 
iinfrequently  there  is,  at  the  same  time,  catarrh  of  the  nose,  the 
naso-pharyngeal  cavity,  the  middle  ear,  and  the  larynx. 

Anatomical  Alterations.— T^xo,  mucous  membrane  of  the 
lower  pharynx  is  intensely  congested,  often  bestrewn  with  hem- 
orrhages, and  infiltrated  with  serum.    With  this  there  is  a  more 
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or  less  rich  infiltration  with  pus  cells.  It  rarely  proceeds  to  the 
formation  of  purulent  collections. 

The  local  symptoms  which  the  milder  forms  of  phlegmon 
occasion  are  similar  to  those  in  severe  forms  of  acute  catarrh : 
at  first  a  sensation  of  dryness,  and,  later,  copious  secretion  of 
mucus  and  also  of  pus.  There  are  burning  and  stinging  pains, 
spontaneous,  or  upon  contact  and  movement,  especially  in  efforts 
at  swallowing,  and  also  upon  movements  of  the  head.  In  cases 
of  verj^  severe  swelling,  nothing  at  all  or  nothing  but  fluid  can 
be  swallowed.  Sometimes  there  is  a  foul  odor  from  the  mouth, 
and  always  nausea  and  disposition  to  vomit,  and  these  also  are 
produced  by  the  local  trouble  (Quarin,  Ruelile).  Speech,  even 
in  mild  cases  often  altered  and  difficult,  becomes  impossible. 
Dyspnoea  may  be  produced  and  may  even  progress  to  suffoca- 
tive paroxysms,  which  may  render  tracheotomy  necessary. 

The  phlegmon  is  usually  attended  by  general  S3^mptoms  :  fever, 
languor,  headache,  thirst,  loss  of  appetite,  and  sleeplessness. 
According  to  Bamberger,  whose  excellent  description  I  follow 
here,  delirium  is  sometimes  present.  He  himself  saw  maniacal 
paroxysms  in  two  cases.  The  intensity  of  the  fever  and  the 
prominence  of  the  local  symptoms  are  especially  influenced  by 
the  grade  which  the  affection  reaches,  and  the  method  of  its  pro- 
duction ;  the  worst  forms  are  those  produced  by  thermic  in- 
fluences. 

Coitrse. — Sometimes  the  phlegmon  begins  with  a  general 
feeling  of  illness,  rigors,  or  even  a  chill,  occurring  for  the 
most  part  at  the  same  time  with  the  local  symptoms,  which 
increase  during  the  first  few  days,  and  decrease  again  after  a 
few  days  more. 

Recovery  may  take  place  in  from  one  to  two  weeivs,  in  favor- 
able cases.  In  severe  forms  the  course  of  the  disease  may  be 
very  protracted.  A  fatal  termination  has  been  observed  occa- 
sionally, in  some  cases  following  the  removal  of  tumors,  by  tlie 
production  of  oedema  of  the  glottis  or  of  pneumonia.  In  one 
such  case  (Stroppa)  the  oesophagus  was  inflamed  as  well  as  the 
larynx,  and  there  was  extensive  suppuration  of  the  connective 
tissue  of  the  neck.  Bamberger  considers  a  termination  in  gan- 
grenous destruction  of  the  affected  parts  as  very  infrequent,  and 
VOL.  vn.-5 
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liable  to  take  place  only  in  very  reduced  patients  under  highly 
unfavorable  external  conditions.- 

Recovery  is  either  complete,  or  the  affection  eventuates  in 
chronic  catarrh,  or  it  may  terminate  in  hypertrophy  or  atrophy 
of  the  mucous  membrane. 

With  reference  to  the  diagnosis,  that  rests  principally  upon 
the  nature  of  the  causal  injuries,  as  well  as  upon  the  pain,  which 
otherwise  is  not  likely  to  occur  in  acute  affections  of  the  lower 
pharynx. 

Treatment. — In  the  milder  forms  the  treatment  recommended 
for  acute  catarrh  is  sufficient.  In  severe  cases  the  principal  indi- 
cation is  to  abate  the  inflammatory  swelling  of  the  mucous 
membrane.  This  is  attempted  by  the  employment  of  cold  (bits 
of  ice  in  the  mouth,  iced  drinks,  ice- bladders  around  the  neck), 
the  abstraction  of  blood  (leeches  behind  the  angle  of  lower  jaw), 
derivative  procedures  (cathartics,  foot-baths,  etc.),  and  scarifica- 
tion (in  cases  of  especially  severe  swelling). 

In  England,  where  severe  phlegmon  frequently  occurs  in  little 
children  from  scalding  with  hot  water  (drinking  out  of  the  spout 
of  the  tea-kettle),  tracheotomy  is  often  necessary.  Bevan  reports 
twenty-five  cases  of  death  in  thirty-six  operations ;  and  he 
recommends  calomel,  four  and  a  half  grains,  every  half  hour. 
Improvement  is  said  to  set  in  with  the  appearance  of  calomel 
stools,  after  eight,  or  at  most  after  from  eighteen  to  twenty-four 
hours.   (Bamberger  especially  advises  against  the  use  of  calomel.) 

Cauterization  with  nitrate  of  silver  in  substance,  the  insuffla- 
tion of  powdered  alum,  or  its  direct  local  application,  and  the 
use  of  stimulating  and  astringent  applications  generall}^  to  the 
inflamed  parts,  are  recommended  from  various  sources.  Their 
employment  is  attended  with  inconvenience  and  pain  to  the 
patient ;  and  opinions  are  divided  as  to  their  utility.  Emetics  are 
occasionally  employed  (Bamberger)  to  remove  adherent  secretions, 
or  in  cases  of  oedema  of  the  glottis  ;  but  are  otherwise  of  no  use, 
and  they  increase  the  pain. 
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Pharyngeal  and  Retro-Pharyngeal  Abscesses. 

Abscesses  of  the  Lower  Pharynx. 

Small  isolated  collections  of  pus,  reaching  the  dimensions  of 
a  pea,  sometimes  occur  in  the  wall  of  the  lower  pharynx^  by 
suppuration  of  follicles,  by  confluence,  and  by  breaking  down  of 
the  intermediate  tissue.  They  are  larger  in  phlegmonous  inflam- 
mation, but  even  here  do  not  readily  reach  any  considerable 
extent.  They  are  manifested  by  their  yellowish  color,  and  also, 
in  case  of  the  larger  abscesses,  by  the  prominence  and  fluctuation 
of  the  affected  spots. 

By  spontaneous  rupture  during  sleep  the  pus  may  descend 
into  the  air-passages  and  produce  suffocation.  If  there  be  any 
delay  in  opening  the  abscess,  there  may  be  a  descent  of  the 
pus  (in  a  case  of  Londe  as  far  as  the  thoracic  cavity  with  a  fatal 
termination).  It  is  therefore  essential  that  they  should  be  timely 
incised,  if  the  collection  of  pus  is  at  all  copious. 

In  the  naso-pharyngeal  camty  I  have  seen  small  abscesses 
within  the  cytogenetic  layer  only  in  isolated  cases.  They  oc- 
curred in  phlegmon  (see  above),  or  they  were  produced  by  the 
destruction  of  many  contiguous  follicles  (among  other  things, 
with  simultaneous  suppuration  of  the  palatal  tonsil).  They  may 
be  termed  naso-pharyngeal  abscesses. 


Metro- Pilar yngeal  Abscesses. 

The  abscesses  about  to  be  described  are  not  situated  in  the 
walls  of  the  pharynx  itself,  like  the  pharyngeal  abscesses,  but 
outside  of  it  and  behind  it.  They  occur  chiefly  in  disease  origin- 
atmg  in  the  cervical  vertebrjE  and  their  ligamentous  apparatus 
(in  caries,  fracture,  especially  of  the  atlas  and  axisj,  in  the  lax, 
movable  connective  tissue  which  is  spread  out  between  the  verte- 
bra and  the  posterior  pharyngeal  wall,  and  also  in  the  lymphatic 
glands  there  situated.  They  are  of  very  varying  size  and  extent. 
They  are  found  as  circumscribed  tumors,  from  the  size  of  a 
pigeon's  egg  to  that  of  a  horse-chestnut  (in  glandular  suppura- 
tion, in  caries  of  the  vertebra?).    They  may  acquire  a  very  re- 
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mai'kable  size.  They  are  then  correspondingly  extended  over  the 
greater  portion  of  the  posterior  wall,  reaching  downwards  even 
to  the  CBsophagus  (primary  suppuration  of  the  connective  tissue  ; 
descent  of  pus  from  glandular  or  vertebral  abscesses).  In  some 
cases  there  is  such  a  marked  j)rominence  of  the  posterior  pha- 
ryngeal wall  that  the  palate  is  pushed  forwards. 

Most  of  these  abscesses  affect  the  lower  pharynx  and  its  pos- 
terior wall ;  when  of  greater  extent,  they  stretch  also  to  either 
side.  Only  those  belong  to  the  naso-p7iaryngeal  space  which 
originate  from  the  anterior  arch  of  the  atlas,  from  the  odontoid 
process  of  the  axis,  or  from  the  lymphatic  glands  here  situated, 
and  remain  limited  to  this  region  (posterior  wall  of  the  cavitj^). 
The  naso-pharyngeal  space  may  also  be  reached,  and  even  the 
vault  itself  (basilar  j)rocess)  may  be  reached  in  acute  iiiflamma- 
tion  of  the  connective  tissue  (retro-pharyngeal  phlegmon),  as  in 
examined  after  death  and  reported  by  Abelin.  In  a  case 
of  caries  of  the  occipital  and  sphenoid  bones,  I  found  a  collection 
of  pus  between  them  and  the  pharyngeal  tonsil. 

Diffuse  inflammation  of  the  retro-pharyngeal  connective  tissue 
occurs  most  frequently  in  children  at  an  early  age,  and  is  by  no 
means  very  infrequent.  The  formation  of  retro-pharyngeal 
abscess  is  most  frequent  up  to  the  tenth  year  of  life. 

The  commencement  is  often  sudden  (in  acute  suppuration  of 
the  connective  tissue),  and  the  course  is  rapid,  showing  symptoms 
which  are  like  those  of  phlegmon  of  severe  grade,  and  are  de- 
veloped in  varying  intensity  in  different  cases — fever,  sleepless- 
ness, dyspnoea,  difficulty  in  deglutition,  pain,  increased  on 
motion  of  the  head,  stiffness  in  holding  the  head,  spasms  in  very 
young  children  (Abelin),  and  convulsive  paroxysms  (Hacker). 

In  most  cases  (especially  in  affections  of  the  vertebrae)  the 
commencement  is  not  marked,  and  the  course  is  slow.  The 
symptoms  are  then  sometimes  less  prominent,  or  certain  symp- 
toms only  (inability  to  turn  the  head,  difficulty  in  deglutition) 
are  present. 

The  abscess,  left  to  itself,  opens  spontaneously  and  discharges 
its  contents  into  the  lower  pharynx,  or  fistulous  tracks  are 
formed  towards  the  thoracic  cavity,  or  towards  the  skin  of  the 
neck.    In  one  such  case  (Halton),  after  the  premature  closure  of 
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a  fistulous  opening  in  the  lower  portion  of  tlie  neck,  there  was  a 
sudden  refilling  of  the  cavity  of  the  abscess,  with  very  alarming 
manifestations,  which  disappeared  on  the  re-establishment  of  the 
discharge.  A  fatal  termination  may  ensue  by  suffocation  when, 
on  spontaneous  rujDture,  especially  during  sleep,  or  when,  on 
opening  the  abscess  with  the  knife  (Gaupp),  the  pus  gains  en- 
trance into  the  air-passages  ;  or  from  occlusion  or  compression 
of  the  larynx  by  the  enormous  size  of  the  tumor  ;  from  secondary 
disease  of  the  larynx  and  the  thoracic  organs  (among  other 
things,  occasioned  by  descent  of  pus  into  the  thorax).  In  a  case 
of  retro-pharyngeal  abscess  observed  in  the  clinic  of  von  Pitha, 
reported  by  Scholz,  there  was  thrombosis  of  the  internal  carotid 
artery,  the  internal  jugular  vein,  and  the  transverse  sinus. 

The  prognosis  in  general  is  most  unfavorable  in  abscesses 
originating  from  caries  of  the  vertebrae.  Here  the  original  dis- 
ease, which  is  slow  to  heal,  remains  behind  (cases  of  discharge  of 
the  odontoid  process,  etc.,  after  fracture),  or  there  exists  the  un- 
comfortable necessity  of  supporting  the  head  with  the  hand,  or 
with  special  contrivances.  The  inflammatory  abscesses  of  the 
connective  tissue,  or  the  simple  lymphatic  glandular  abscesses 
may  heal  without  untoward  results. 

The  diagnosis  is  readily  made  in  marked  cases  by  attention 
to  the  cUnical  manifestations,  and  by  visual  and  digital  examina- 
tion of  the  diseased  parts  (a  more  or  less  circumscribed  fluctuat- 
ing tumor).  The  superficial  (collateral)  oedema  of  the  pharyn- 
geal mucous  membrane  over  the  abscess,  usually  present,  also 
prevents  mistaking  it  for  phlegmonous  inflammation  of  the 
pharynx.  Large  cystic  tumors  of  the  throat,  which  may  cause 
dysphagia  and  suffocation  (by  pressure,  or  by  escape  of  their 
contents  into  the  pharynx),  are  readily  recognizable. 

The  treatment  can  be  directed  in  the  main  only  to  the  earliest 
possible  opening  of  the  abscess.  To  prevent  the  penetration  of 
the  pus  into  the  larynx,  Abelin  and  others  recommend  the  use  of 
a  trocar,  as  well  as  promptly  bending  the  head  forwards. 


LEEDS  &WEST-RIDING 
.DICO-CHIRURGICAL  SOCIETY 


70     WENDT. — DISEASES  OF  THE  NASO-PHARYNGEAL  GAVITY. 

Croupous  and  Diphtheritic  Inflammation  of  the  Naso-Phar3nigeal  Cavity 

and  the  Lower  Pharynx. 

The  disease  itself  has  already  received  a  very  thorough  dis- 
cussion in  various  portions  of  this  work,  so  that  I  may  confine 
myself  here  to  its  local  description. 

Fournier  describes  the  occurrence  of  a  diphtheritic  affection 
in  the  uaso-pharyngeal  space  only,  or,  rather,  as  his  description 
indicates,  affecting  the  choanse  also,  consequently  the  nose. 
Five  cases  came  under  observation  almost  at  the  same  time,  and 
progressed  favorably. 

I  have  very  rarely  encountered  croup  and  dipli thelitis  in  the 
naso-pharyngeal  cavity  alone,  and  confined  to  it ;  it  is  equally 
rare  to  find  them  with  simultaneous  involvement  of  the  nose 
only  when  they  occur  secondarily  in  chronic  tuberculosis  or  in 
small-pox.  Apart  from  this,  I  have  seen  specific  alterations  in 
the  naso-pharyngeal  space,  in  almost  half  the  cases  in  which  the 
palate  and  lower  pharynx,  or  the  larynx,  or  all  these  structures 
together  were  affected.  In  the  other  half  of  the  cases  of  croup 
and  diphtheritis,  in  which  this  cavity  remained  unaffected,  and 
also  in  croup  of  the  larynx  simply,  there  was  hypergemia,  often  of 
a  severe  grade,  in  most  instances  associated  with  hemorrhages, 
and,  except  in  a  single  instance,  with  swelling  of  the  cytogenetic 
layer,  especially  of  the  tonsil. 

The  deposit  either  occurred  only  on  the  vault,  or  on  the  lateral 
walls  also.  In  one  such  case,  where  it  was  not  yet  detached  from 
its  connection  with  the  mucous  membrane,  it  formed  a  regular 
cast  of  the  cavity.  Its  immediate  transformation  into  membranes 
which  covered  the  posterior  surface  of  the  soft  palate,  or  sank 
into  the  clioanse,  or  covered  merely  the  posterior  edge  of  the  sep- 
tum, was  seen  in  several  instances.  In  other  cases  no  dii'ect 
connection  was  visible.  Its  consistence,  compared  with  that  of 
the  deposit  adherent  to  the  palate  and  lower  pharynx,  indicated 
in  part  a  later,  and  in  part  a  simultaneous  origin. 

With  this  there  was,  in  most  instances,  intense  swelling 
(serous,  cellular  and  hemorrhagic  infiltration),  a  discolored  as- 
pect, a  rotten,  broken-down  consistency.  The  surface  appeared 
covered  with  tenacious  sanguinolent  ichor,  and  also  with  blood- 
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clots.  The  mucous  membrane  of  the  Eustachian  tubes  exhibited 
but  slight  clianges  in  those  cases  in  which  it  participated  in  the 
t  formation  of  membrane.  According  to  the  classification  of  E. 
Wagner,  it  was  mostly  diphtheritis  in  the  naso-pharyngeal  cavity, 
and  always  croup  in  the  tube.  (See  Croup,  and  Diphtheritis ; 
Inflammation  of  the  Soft  Palate.) 

In  most  cases  the  process  also  extended  to  the  posterior  por- 
tions of  the  nose,  sometimes  also  upon  both  nasal  passages  in 
theii' entire  extent.    It  did  not  occur  in  the  nose  alone. 

In  a  fifth  of  the  whole  number  of  cases  of  croup  and  diph- 
theritis, and  in  two-fifths  of  those  cases  in  which  the  naso-pharyn- 
geal space  participated,  but  in  no  instance  without  immediate 
connection  with  the  corresponding  affection  of  this  space,  I  found 
an  extension  of  the  specific  process  into  the  middle  ear.  (In 
some  other  cases  the  tubal  prominences  were  covered  with  mem- 
brane, which  terminated  abruptly  at  the  orifices.)  There  was 
found,  always  bilaterally,  a  tube-shaped  croup-membrane,  or  a 
solid  cast  in  the  cartilaginous  tube.  In  one  instance  only,  the 
formation  of  membrane  reached  the  cavities  of  both  middle  ears 
and  of  both  mastoid  processes,  and  even  affected  the  coverings  of 
the  ossicles.  With  the  exception  of  this  case,  hypersemia  of  the 
mucous  membrane,  and  also  hemorrhage,  were  the  only  changes 
observable  in  the  osseous  portion  of  the  middle  ear.  In  the 
remaining  cases  of  croup  and  diphtheritis  (with  and  without  the 
formation  of  membrane  in  the  naso-pharyngeal  cavitj^),  there 
was  catarrhal,  and  also  purulent  inflammation,  or  simple  hyper- 
semia of  this  cavity,  and  in  several  cases  (even  with  the  presence 
of  deposits  over  the  entire  tonsil)  its  condition  was  perfectly 
normal. 

In  the  cases  of  croup  and  diphtheritis  in  Leipzig  and  its  envi- 
rons, especially  in  the  course  of  scarlatina,  acute  inflammation 
of  the  middle  ear  in  its  ordinary  form  occurs  not  unfrequently. 
Tliis  gives  rise  to  chronic  suppuration  of  the  ear,  often  the  result 
of  inefficient  treatment,  which  in  the  course  of  time  may  give  rise 
to  the  formation  of  polypi  and  the  production  of  caries  ;  thus 
endangering  the  functions  of  the  ear  and  the  general  health.  In 
earlier  epidemics,  it  was  not  an  uncommon  occurrence  for  pro- 
cesses to  take  place  which  rapidly  led  to  destruction  of  the 
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bones,  and  to  tlie  severest  grades  of  hardness  of  hearing,  even  to 
deafness  and  deaf-niuteism.  These,  however,  must  not  be  regard- 
ed as  specific,  especially  as  severe  pain  was  always  present,  and, 
what  is  more,  suppuration,  even  at  the  commencement  of  the 
destructive  process.  Things  may  be  different  in  other  places  and 
in  other  epidemics.  Wreden  (Petersburg)  reports  eighteen  cases 
of  nasal  and  (lower)  pharyngeal  diplitheritis  in  scarlatina,  in 
which  the  ears  were  very  much  diseased  (both  ears  in  sixteen 
cases).  The  rapid  production  of  important  changes  (destruction) 
in  the  parts,  without  pain,  even,  also  without  suppuration,  and 
the  course  of  the  disease,  indicate  a  specific  affection  of  the  ear 
transplanted  from  the  naso-pliaryngeal  space. 

When  a  fatal  termination  does  not  ensue  from  the  general 
disease,  or  from  the  disease  of  other  organs,  recovery  takes  place  ; 
or  a  chronic  retro-nasal  catarrh  remains  behind.  (Concerning 
paralysis  of  the  muscles  of  the  palate  and  Eustachian  tubes,  and 
the  resulting  distui'bances  in  hearing,  consult  the  section  on  the 
Neuroses.) 

The  local  symptoms  are  chiefly  caused  by  narrowing  or  occlu- 
sion of  the  calibre  of  the  cavity,  and  are  still  more  pronounced 
when  the  nasal  passages  are  involved  (modification  of  speech,  of 
respiration).  Then  there  is  sometimes  difficult}^  in  swallowing, 
and,  rarely,  pain,  almost  always  only  in  the  ear.  General  symp- 
toms (fever,  depression,  confusion  of  ideas,  headache)  are  present 
in  different  grades,  according  to  the  individual  cases.  The  fever 
especially  (and  often  the  headache  also)  undergoes  a  diagnos- 
tically  valuable  increase,  in  cases  of  participation  of  the  naso- 
pharyngeal cavity,  and  in  simple  infiamraation  of  the  ear  or  ex- 
acerbation of  existing  inflammation.  In  the  cases  of  almost 
exclusive  disease  of  the  naso-pharyngeal  space,  reported  by 
Fournier,  there  was  slight  chilliness  (at  the  commencement), 
lassitude,  headache,  nausea,  hot  dry  skin,  and  the  local  symp- 
toms already  detailed. 

The  diagnosis  is  founded  on  the  appearance  of  severe  local 
and  general  symptoms  with  the  absence  of  a  corresponding 
amount  of  pain  or  its  total  absence,  and  by  the  presence  or  dis- 
charge of  membranes. 

The  treatment  has  for  its  object  the  removal  of  the  mem- 
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branes,  iclior,  and  secretions  from  tlie  cavity,  as  well  as  favoring 
the  recessioii  of  morbid  processes  in  the  mucous  membrane. 
These  are  facilitated  by  injections  through  the  nose,  and  by  the 
use  of  the  nasal  douche,  which  for  the  most  part  is  well  borne, 
and  affords  considerable  relief  to  the  patient.  Indifferent  solu- 
tions are  employed  for  this  purpose,  or  solutions  of  permanganate 
of  potassa,  carbolic  acid,  and,  at  a  later  period,  astringents. 
In  addition,  therapeutic  measures,  directed  against  the  general 
manifestations  of  the  disease,  are  necessary  in  some  cases.  The 
diseases  of  the  ear  that  occur  in  this  connection  require  careful 
and  timely  treatment ;  and  the  measures  instituted  to  this  end 
must  be  judiciously  selected  and  carried  out  (abstraction  of  blood, 
cataplasms,  filling  the  external  ear  with  warm  water,  incision  of 
the  tympanic  membrane,  timely  and  frequent  use  of  the  syringe, 
the  inflation  of  the  middle  ear  with  air  by  Politzer's  method  or 
by  the  passive  expedient  of  Valsalva).  The  existence  of  aural 
affections,  which  are  not  always  evinced  by  discharge  and  other 
unmistakable  symptoms,  renders  it  advisable  that  care  be  used 
in  these  cases,  as  in  other  acute  affections,  in  the  employment 
of  cold  baths  and  sponging,  and  also  in  the  application  of  ice 
and  cold  compresses  to  the  head,  a  caution  which  may  be  advisa- 
ble under  such  conditions,  even  in  cases  in  which  the  ear  is 
intact.  The  penetration  of  cold  water  into  the  ear,  which 
always  injures  a  diseased  ear,  and  often  a, healthy  one,  must 
be  prevented  by  the  introduction  into  the  meatus  of  a  firm  wad 
of  charpie  or  cotton,  judiciously  saturated  with  oil  or  grease. 

The  characteristic  deposits,  without  strongly  marked  altera- 
tions in  the  mucous  membrane — croup,  or  with  them  dipli- 
tlieritis — seldom  occur  alone  in  the  lower  pliarynx.  On  the  other 
hand,  this  region  is  often  affected  at  the  same  time  with  the 
palate,  and  also  with  the  larynx  or  the  naso-pharyngeal  cavity. 
The  formation  of  membranes  takes  place  most  frequently  on  the 
posterior  wall,  and  they  are  present  in  isolated  patches  or  in 
greater  extent.  The  deposit  sometimes  appears  earlier  in  this 
locality  than  on  the  palate  and  other  localities,  or  it  may  ap- 
pear subsequently. 

The  symptoms,  especially  the  fever  and  the  difRculty  of  swal- 
lowing, are  the  same  as  in  croupous  and  diphtheritic  angina. 
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The  diagnosis  is  facilitated  by  fhe  readiness  with  which  the  part 
may  be  submitted  to  visual  examination.  The  treatment,  in 
addition  to  attention  to  the  general  condition  and  the  casual  com- 
plications on  the  part  of  other  organs,  the  larynx  especially,  may 
consist  merely  in  removal  of  secretion,  the  repression  of  disagree- 
able odor,  etc.,  by  injections  of  weak  solutions  of  carbolic  acid 
or  lime  water,  or  the  frequent  slow  swallowing  of  a  solution  of 
chlorate  of  potash  or  some  other  suitable  fluid  uninjurious  to  the 
stomach,  or  the  inhalation  of  such  solutions.  Leeches,  and  ice 
compresses  have  little  beneficial  action  here,  though  they  are 
somewhat  more  effective  when  the  larynx  participates  in  the 
affection.  Of  the  numerous  lauded  destroyers  of  fungi,  of  the 
strongly  irritant  and  caustic  remedies  which  are  intended  to  cut 
the  process  short,  or  to  diminish  the  swelling  (nitrate  of  silver, 
carbolic  acid,  flowers  of  sulphur,  etc.),  not  one  has  proved  of 
value  ;  a  fact  which  is  attested  by  the  continual  introduction 
of  new  remedies.  (For  further  information  consult  the  section 
on  Croupous  and  Diphtheritic  Inflammation  of  the  Soft  Palate.) 


Condition  of  the  Naso-pharyngeal  Cavity  and  the  Lower  Pharynx  in 

Tuberculosis. 

In  tuberculosis  the  mucous  membrane  of  the  two  cavities  is 
rarely  altogether  normal.  In  most  instances  there  are  diseased 
conditions  of  different  sorts.  Only  a  part  of  them  possess  a 
specific  character. 

The  frequency  of  ancemia  of  the  pharyngeal  raucous  mem- 
brane in  the  commencing  stage  of  tuberculosis  (Smith)  has 
already  been  mentioned.  The  frequency  of  simple  and  of  folli- 
cular catarrh  of  the  lower  pharynx  and  the  naso-pharyngeal 
space  is  very  noticeable.  In  the  latter  locality  they  are  often 
associated  with  swelling,  which  may  attain  a  high  grade. 

In  special  cases  I  have  found  suj^puration  of  the  follicles 
less  frequently  on  the  posterior  wall  of  the  lower  pharynx  than 
in  the  naso-pharyngeal  cavitj^,  where,  indeed,  the  greater  portion 
of  the  follicles  may  undergo  destruction.  This  leads,  in  the  first 
place,  to  the  formation  of  small  abscesses  and  ulcers,  and  sub- 
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sequently  to  cicatrization,  to  shrivelling  of  tlie  parenchyma,  with 
numerous  contractions  of  the  free  surface. 

There  occurs,  not  altogether  unfrequently,  in  both  cavities 
(the  lower  pharynx  and  the  naso-pharyngeal  cavity),  in  tubercu- 
lous individuals,  an  affection  attended  with  destruction  of  tissue, 
in  which  there  is  nothing  characteristic,  and  which  also  occurs 
in  patients  affected  with  other  diseases  (especially  scrofula, 
congenital  and  contracted  syijhilis),  and  also  in  those  who  are, 
to  all  appearances,  healthy.  This  is  the  tubercularizing,  caseous, 
scrofulous  inflammation  of  the  iolli(Aes-^7iary?ig/tis  scrofulosa. 
In  the  lower  pharynx,  these  follicles  are  generally  attacked  in 
groups,  in  great  numbers  ;  they  assume  a  color  varying  from 
yellowish-gray  to  gray,  are  of  a  dry  caseous  consistence,  or  are 
found  in  the  act  of  breaking  up  into  fatty  detritus.  Numerous 
small  ulcers  are  formed  by  the  destruction  of  the  follicles  which 
lie  near  the  surface.  The  destruction  of  those  which  are  deeply 
imbedded  leaves  numerous  roundish  spaces  behind  in  the  paren- 
chyma. This  leads  to  rapid  and  oftentimes  extensive  destruc- 
tion at  the  localities  affected,  which  is  completed  by  the  absorp- 
tion of  the  remnants  of  tissue  between  the  groups  of  follicles. 
Such  ulcerations  of  the  lower  pharynx,  mostly  very  extensive, 
and  principally  upon  the  posterior  wall,  have  been  described  by 
Isambert,  Bryk,  and  others.  In  the  cases  observed  by  these 
authors,  they  occurred  without  manifesting  any  special  symp- 
toms (by  confluence  of  follicular  ulcers),  extended  further,  and 
led,  among  other  results,  to  adhesions  with  the  soft  palate.  On 
account  of  their  destructive  tendency,  they  are  brought  into  as- 
sociation with  scrofula,  but  especially  with  syphilis,  and  with  a 
combination  of  the  two.  I  have  seen  a  similar  condition  dur- 
ing life  under  the  conditions  narrated,  in  an  otherwise  healthy 
girl,  who  became  diseased  in  this  way  several  times  during  the 
course  of  four  years,  and  in  whom,  finally,  without  any  special 
local  symptoms,  there  ensued  an  adhesion  of  both  palatine  arches 
with  the  posterior  wall. 

Rindfleisch  describes  ulcers  which  have  their  origin  in  this 
scrofulous  inflammation,  in  hyperplasia  and  destruction  of  the 
pharyngeal  follicles,  as  an  ordinary  complication  of  tuberculous 
ulceration  of  the  larynx. 
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In  this  manner  ulcerations  of  considerable  extent  occur,  espe- 
cially in  the  pharyngeal  tonsil  and  on  the  posterior  waill.  In  the 
former  locality  they  appeared  to  me  sometimes  of  a  caseous  con- 
sistence, evincing  a  destruction  which  is  not  limited  to  the  folli- 
cles, but  which  affects  the  cytogenetic  layer  in  general. 

I  have  found  ulcers  in  the  naso-pliaryngeal  cavity,  principally 
in  tuberculosis,  the  larger  ones  exclusively  in  such  cases  and  in 
some  syphilitic  cases.  I  have  rarely  seen  large  ulcers  here.  In 
the  literature  accessible  to  me,  I  likewise  find  very  sparse  re- 
ports concerning  cases  observed  during  life.  I  cannot,  therefore, 
substantiate  the  view  of  von  Troeltsch  (Lehrbuch,  thu-d  edition), 
that  the  by  no  means  rare  occurrence  of  very  extensive  ulcera- 
tive conditions  in  the  upper  pharyngeal  space  is  also  observed 
independently  of  association  with  syphilis. 

The  ulcerations  which  I  have  observed  in  tuberculosis,  espe- 
cially in  its  advanced  stages,  and  simultaneously  with  intestinal 
ulceration,  generally  affect  the  pharyngeal  tonsil  and  the  poste- 
rior wall  together,  or  both  in  immediate  connection,  or  only  one 
portion  of  them.  I  have  also  seen  ulceration  in  the  recessus 
pharyngis  and  in  the  tubal  projections,  which  in  one  case  I  saw 
destroyed  down  to  the  level  of  the  lateral  walls.  On  the  vault 
of  the  pharynx  the  ulceration  readily  acquires  a  great  extent. 
The  destruction  has  repeatedly  extended  almost  over  the  entire 
tonsil  and  the  contiguous  portions  of  the  posterior  wall — in  one 
instance  at  the  same  time  over  the  recessus  and  the  posterior 
surface  of  the  tubal  projections,  which  were  deeply  gnawed  in 
their  upper  portions.  Ulcers  occur  of  two  centimetres  in  diame- 
ter (|-  of  an  inch),  antero-posteriorly  and  transversely.  The  depth 
varies  (from  one  to  three  and  even  five  mm. )  (from  to  \  of  an 
inch),  being  unequal  at  different  points,  deeper  in  some  places, 
and  decreasing  in  depth  towards  the  edges,  etc.  There  are  flat 
and  kettle-shaped  ulcers,  and  some  with  very  irregular  surface. 
The  bottom  of  the  ulcer  is  raw,  mostly  covered  with  fine  graj'", 
reddish-gray,  yellowish-gray,  or  yellowish  nodules,  which  may 
also  be  observed  in  the  tissues  adjoining  them.  The  border  of 
the  ulcer  is  usually  sharp,  also  serrated,  and  with  steep  or  under- 
mined edges.  Sometimes  there  is  a  gradual  transition  tlirougli- 
out  the  entire  circumference  or  at  certain  portions.   I  have  seen 
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the  bottoms  of  ulcers  and  tlie  surrounding  parts  strewn  with 
small  hemorrhages,  covered  with  fatty  or  caseous  detritus,  or 
with  a  thick  adhesive  layer,  and  frequently  with  greenish-yellow 
mucus,  which  hung  far  down  on  the  posterior  wall  of  the  lower 
pharynx.  The  manner  in  which  compensation  of  destruction 
may  take  place  is  shown  by  the  indurated  thickening  of  the 
tissue  in  many  ulcers,  as  well  as  the  simultaneous  occurrence  of 
cicatrices  with  such  thickening.  The  individuals  affected  were 
mostly  between  twenty  and  thirty-five  years  of  age.  But  even 
in  a  child  nine  months  old  I  found  a  lentil-shaped  loss  of  sub- 
stance in  the  pharyngeal  tonsil. 

Many  of  the  ulcers  examined  exhibited  nothing  characteris- 
tic, nothing  satisfactory  concerning  their  production.  Others 
presented  a  follicular  origin.  In  two  cases,  one  of  which  was 
the  one  that  showed  ulceration  on  the  posterior  surface  of  the 
tubal  prominences,  I  was  enabled  to  authenticate  the  specific 
process,  in  the  edges  of  the  ulcers  and  in  the  tissue  immediately 
adjacent,  in  the  formation  of  fresh  miliary  tubercles,  with  one 
or  several  giant-cells  within  the  reticulum  of  their  nodules. 

In  some  cases,  in  which  there  were  extensive  ulcers  in  the 
pharyngeal  tonsil,  the  middle  ear  was  wholly  intact  (so  also  in 
those  associated  with  commencing  destruction  of  the  tubal  pro- 
jection from  behind  forwards),  or  diseased  on  one  side  only 
(catarrh — defect  in  the  tjaupanic  membrane  in  one  instance). 
In  the  case  which  had  proceeded  to  ulcerative  destruction  of 
one  tubal  projection,  Avith  cicatrized  partial  destruction  of  the 
other,  I  have  found  both  orifices  so  closed  by  swelling  as  to  be 
reduced  to  a  small  linear  slit.  In  consequence  of  the  rarefac- 
tion of  the  air  thus  produced  in  the  hyperjBmic  tympanic  cavi- 
ties, which  were  partially  filled  with  a  moderate  accumulation 
of  mucus,  the  tympanic  membranes  were  pressed  so  far  inwards 
that  the  handle  of  the  malleus  lay  upon  the  promontory. 

The  presence  of  tubercles  has  not  yet  been  authenticated  in 
reference  to  the  middle  ear  (except  the  ulcers  upon  the  tubal 
prominences  in  one  of  my  own  cases)  and  the  tympanic  mem- 
brane. Still  the  clinical  observation,  in  some  cases  of  tubercu- 
losis, of  rapid  and  almost  symptomless  destruction,  especially  of 
the  tympanic  membrane  (von  Troeltsch,  the  author,  Schwartze), 
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seems  to  indicate  it.  On  the  other  hand,  chronic  inflammation 
of  the  middle  ear  is  frequent  in  such  cases  and  in  scrofulous 
subjects,  often  exhibiting  great  resistance  to  local  treatment, 
usually  associated  with  secretion  of  pus,  and  sometimes  leading 
to  destruction,  even  of  the  osseous  portions. 

Little  is  known  concerning  the  occurrence  of  tubercles  in  the 
loioer  'pharynx.  B.  Wagner  describes  as  true  tuberculosis  of  the 
pharynx  some  projecting  grayish  red  nodules,  from  the  size  of 
millet-seeds  to  that  of  hemp-seeds,  and  isolated  fiat  ulcers  on  the 
upper  half  of  the  pharyngeal  wall  and  on  its  sides,  partly  round 
and  partly  irregular  in  conformation,  produced  by  confluence 
and  covered  with  a  caseous  pus.  They  were  found  in  connection 
with  numerous  ulcers  at  the  root  of  the  tongue  and  in  the  soft 
palate,  in  cases  of  tuberculosis  of  the  lungs,  liver,  spleen,  and 
kidneys.  On  microscopic  examination,  he  saw  small  cells  and 
nuclei  in  these  nodules,  mostly  shrivelled  and  in  course  of  destruc- 
tion, and  especially  finely  granular  and  fatty  detritus  ;  and  in 
the  pharyngeal  mucous  membrane  a  copious  development  of 
nuclei,  principally  about  the  enlarged  mucous  glands.  The  folli- 
cles were  little  or  not  at  all  swollen. 

E.  Wagner  observed  an  analogous  process  in  two  cases  in 
which,  during  life,  pulmonary  phthisis  was  diagnosed  with  sec- 
ondary syphilis  of  the  lower  pharynx.  In  one  case  there  was 
considerable  thickening  of  the  mucous  membrane  due  to  hyper- 
trophy— that  is  to  say,  new  formation  of  reticular  connective  tis- 
sue. In  the  other  there  was  ulceration  (large  ulcer  of  the  pos- 
terior pharyngeal  wall),  with  the  formation  of  partly  difi'use  and 
partly  follicular  tissue,  in  the  larynx  and  other  organs,  and  espe- 
cially in  the  palate  and  lower  joharynx,  where  at  some  points  it 
penetrated  between  the  muscles. 

According  to  0.  Weber,  the  ulcers  occurring  here  on  the  pos- 
terior and  lateral  walls  in  tuberculosis  have  the  greatest  simi- 
larity witli  the  corresponding  intestinal  affection.  "The}' have 
a  caseous,  broken-down  fioor,  undermined  hypersemic  edges,  in 
which  new  tubercular  deposits  are  imbedded  in  various  stages  of 
development,  and  which  rapidly  disintegrate  and  cause  necrosis 
of  the  mucous  membrane  lying  between  them."  He  saw  three 
cases  rapidly  terminate  fatally,  in  which  there  was  coexisting 
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tuberculosis  of  the  lungs  in  part,  and  of  tlie  intestine  in  part. 
Concerning  one  case,  in  which  the  process  had  been  but  little 
developed. in  the  lung,  he  is  inclined  to  attribute  the  main  cause 
of  the  rapid  running  down  to  the  large  ulcers  in  the  lower  phar- 
ynx. Under  certain  circumstances  the  affection  is  very  pain- 
ful (in  contradistinction  to  scrofulous  ulceration),  and  associated 
with  difficulty  of  swallowing. 

Concerning  the  treatment  of  the  diseases  of  the  naso-pharyn- 
geal  space  and  the  lower  pharynx  in  tuberculous  subjects,  the 
principal  object  is  the  fundamental  disease  itself.  In  addition, 
the  same  measures  as  are  employed  in  chronic  catarrh  of  the 
cavities  come  into  play,  with  narcotic  and  emollient  inhalations 
to  relieve  the  pain  of  pharyngeal  ulcers.  Strongly  irritating  and 
caustic  applications  to  tuberculous  ulcers  are  rather  hurtful 
than  useful,  as  experience  teaches  in  reference  to  other  mucous 
membranes.  According  to  Tiirck,  it  is  impossible  to  restrain  the 
development  of  diseases  of  the  larynx  dependent  upon  tuber- 
culosis ;  and  he  saw  cauterization  do  visible  injury  in  many  cases. 
Niemeyer,  Schnitzler,  Siegle,  and  others  express  themselves  in  a 
similar  manner.  O.  Weber  expressly  advises  the  local  use  of 
nothing  beyond  a  disinfectant  mouth- wash,  and  to  omit  the  use 
of  gargles  and  especially  cauterizations.  Even  in  scrofulous 
ulcerations,  such  procedures  as  are  recommended  by  Isambert 
(pencilling  with  tincture  of  iodine,  with  a  five-grain  solution  of 
chloride  of  zinc,  or  with  a  one-  or  two-drachm  solution  of 
chromic  acid),  appear  to  be  of  little  use.  I  have  seen  no  beneficial 
results  in  such  cases  even  from  severe  cauterization  with  pure 
chromic  acid  and  with  nitrate  of  silver. 


Condition  of  the  Naso-pharyngeal  Cavity  and  the  Lower  Pharynx  in  Syphilis. 

A  considerable  part  of  the  diseases  which  affect  the  naso- 
pharyngeal space  in  syphilis  assume  the  form  of  catarrh ;  in 
other  instances  they  go  on  to  destruction  of  tissue  and  to  adhe- 
sions of  parts.  They  have  as  yet  received  but  little  attention. 
Only  isolated  observations  are  at  our  command. 

Some  special  conditions  have  been  learned  with  the  pharyn- 
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geal  mirror.  Thus,  syphilitic  ulcers  on  the  vault  of  the  phaiynx 
were  observed  by  Tiirck  in  two  cases.  He  saw,  at  the  same  time, 
ulcerous  formations  on  the  posterior  lower  pharjaigeal  Avail,  which 
structure,  according  to  him,  is  much  more  frequently  alone 
diseased  in  this  manner  without  extension  of  the  destructive  pro- 
cess upon  the  upper  cavity.  Semeleder  found  ulcers  in  three 
syphilitic  individuals  :  one  very  large  one  on  the  upper  and  pos- 
terior wall  (eventually,  also,  ulceration  and  perforation  of  the 
soft  palate) ;  one,  undergoing  granulation,  located  in  the  region  of 
the  tubal  orifice  (with  similar  conditions  coexisting  on  the  pos- 
terior surface  of  the  soft  palate,  and  on  the  posterior  border  of  the 
nasal  septum) ;  and,  in  the  third,  extensive  ulcers  on  both  sides 
of  the  naso-pharyngeal  space  (with  ulceration  on  the  posterior 
portion  of  the  pharyngo-palatine  arch).  In  one  case  observed 
by  the  author,  there  was  a  tolerably  large  ulcer  in  the  naso-pha- 
ryngeal cavity  alone,  with  intense  congestion  of  the  cavity  and  of 
the  lower  pharynx,  and  very  copious  secretion  of  mucus.  The 
ulcer,  deep,  with  lardaceous  bottom  and  sharp  outline,  occupied 
the  anterior  portion  of  the  pharyngeal  tonsil,  and  reached  down 
upon  the  right  ala  of  the  vomer.  Only  the.  occasional  discharge 
of  sanguinolent  mucus  by  the  nose  and  mouth  had  prompted  the 
patient  to  seek  relief.  After  repeated  inunctions,  and  rigid 
cleansing  of  the  parts  (nasal  douche),  recovery  took  place.  A 
slight  depression  remained  behind,  corresponding  with  a  cica- 
trized superficial  defect  upon  the  right  process  of  the  vomer.  In 
consequence  of  this,  the  right  posterior  naris  appeared  larger  and 
vertical,  and  the  septum  as  though  pushed  to  the  left  side  above. 
The  author  has  under  treatment  a  large  ulcer  on  the  roof  of  the 
naso-pharyngeal  space. 

Concerning  the  pathologico-anatomical  condition  of  things, 
the  author  can  report  something  from  his  own  observations.  In 
three-eighths  of  the  cases  in  which  decided  S3^philitic  diseases 
existed  in  other  mucous  membranes,  in  the  skin,  or  in  the  bones, 
or  where  the  evidences  of  such  diseases  were  visible,  the  naso- 
pharyngeal space  was  also  implicated  in  one  way  or  another. 
Thus  I  found  in  one  case  a  pointed  condylomatous  vegetation 
at  one  tubal  orifice,  and  in  another,  a  slit-shaped  constriction  of 
one  orifice  from  hypertrophic  development  of  the  mucous  mem- 
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brane.  Ulcerations  were  seen  in  few  cases,  either  in  the  pharyn- 
geal tonsil,  or  on  the  lateral  walls  (recessus,  projection,  or  orifice 
of  the  Eustachian  tube),  but  cicatrices  in  various  places  were 
seen  more  often,  several  times  together  with  ulcers. 

In  one  tube  there  was  a  constriction  of  the  orifice  by  a  flat 
cicatrix  (a  case  of  mucous  catarrh  of  the  middle  ear).  In  one  case, 
besides  a  large  radiated  cicatrix  of  the  pharyngeal  tonsil,  there 
was  a  similar  correspondingly  smaller  one  at  the  anterior  side 
of  the  left  tubal  orifice,  a  firm  cicatricial  constriction  of  the  right 
tube,  and  a  larger  and  deeper  ulcerous  defect  at  the  upper  half 
of  the  right  tubal  prominence  (with  marked  depression  of  the 
tympanic  membrane,  hypereemia,  and  hydrops  ex  vacuo  of  the 
tympanic  cavity).  In  another  case,  where  there  were  cicatrices 
on  the  tonsil  and  the  posterior  wall,  there  was  a  cicatricial  con- 
striction (slit-shaped)  of  the  opening  of  the  tube,  on  the  right  side 
of  the  naso-pharyngeal  space  ;  a  large  deep  cicatrix  in  front 
of  it,  with  cord-like  projections  ;  a  defect  of  one  portion  of  the 
prominence,  covered  with  cicatricial  tissue,  and  with  it  an  ulcer 
upon  the  prominence,  and  another  just  beneath  the  orifice.  The 
left  lateral  wall  was  formed  of  a  thick,  dense,  whitish,  cicatricial 
layer,  which  showed  strands  and  perforations  here  and  there, 
presenting,  in  general,  a  uniform  surface  lying  one  mm.  (one- 
twenty-fifth  of  an  inch)  below  the  level  of  the  nasal  mucous 
membrane.  Here,  an  irregular  slit,  two  mm.  (one-thirteenth  of 
an  inch)  in  height  and  one  mm.  (one-twenty-fifth  of  an  inch)  in 
breadth,  represented  what  remained  of  the  tubal  orifice.  It  was 
still  possible  (on  the  preparation,  by  accident)  to  drive  air  into 
the  tympanic  cavity,  by  holding  the  beak  of  the  catheter  over  it 
in  a  certain  position.  (There  was  mucous  catarrh  of  the  middle 
ear,  on  the  right  side,  with  hypertrophy  and  multiple  cyst-for- 
mation ;  muco-purulent  catarrh  of  the  left  side,  with  hypertro- 
phy, and  with  defect  in  the  tympanic  membrane.) 

Gruber  has  described  a  complete  cicatricial  occlusion  of  the 
orifice  of  one  Eustachian  tube,  after  syphilitic  ulceration.  He 
saw,  in  addition  to  defect  of  the  nose,  an  adhesion  of  the  soft 
palate  to  the  posterior  wall,  and  entire  destruction  of  the  promi- 
nence of  the  tube,  the  orifice  of  which  was  closed  by  cicatricial 
tissue.  Such  complete  obliteration  occurs  only  very  excep- 
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tionally,  even  when  due  to  other  causes.  Cases  have  been  re- 
ported, one  eacli  by  Otto  and  Lindenbaum  (see  above),  in  which 
the  manner  of  occurrence  is  not  distinctly  characterized. 

In  a  case  reported  by  Vircliow,  "there  were  such  large 
cicatrices  upon  the  mucous  membrane  of  the  pharyngeal  and 
nasal  cavity,  that  the  mouth  of  the  Eustachian  tube  was  almost 
entirely  closed."  The  adhesions  of  the  soft  palate,  to  be  spoken 
of  further  on,  do  not,  in  and  of  themselves,  produce  any  alteration 
of  the  tubal  opening,  or  any  disturbance  of  hearing  (case  of 
Wilde),  even  when  they  amount  to  complete  separation  of  the 
upper  cavity  from  the  lower  one.  In  those  frequent  cases  in 
which  hardness  of  hearing  exists  in  syphilitic  individuals,  it  is 
due  in  most  instances  to  the  ordinary  diseases  of  the  middle  ear. 
They  are  transplanted  from  the  naso-pharyngeal  space,  as  chronic 
catarrhs  or  inflammations ;  or  they  occur  secondarily,  in  conse- 
quence of  occlusion  of  the  tube.  Such  a  condition  takes  place 
(apart  from  accumulation  of  secretion,  swelling  or  hypertrophy 
of  the  mucous  membrane),  when  the  mouth  of  the  tube  is  con- 
stricted by  the  formation  of  cicatrices,  or  is  drawn  together  by 
cicatrices  in  the  vicinity,  by  cicatricial  bridges  of  tissue,  or  by 
immediate  adhesive  contact  with  that  portion  of  the  palate  which 
is  nearest  to  it.  (An  impediment  to  the  action  of  the  muscles  of 
the  tube  may  also  result  from  adhesions  in  some  cases.)  In  con- 
sequence of  such  alterations  in  the  region  of  the  orifice  of  the 
tube  or  in  the  orifice  itself,  the  catheter  may  not  pass  beyond  the 
choanfe  at  all,  or  it  does  not  reach  the  orifice,  or  its  introduction 
is  only  accomplished  with  difficulty  and  in  exceptional  cases. 
By  the  forcible  introduction  of  air,  or  by  slitting  the  tympanic 
membrane,  the  equalization  of  the  pressure  of  the  air  within  and 
without  the  tympanic  cavity  may  be  temporarily  established. 
The  latter  procedure  also  permits  the  escape  of  the  secretions, 
accumulated  for  the  most  part  on  account  of  the  impediment  to 
their  discharge,  and  thus  leads  to  a  remarkable  though  tempo- 
rary improvement  of  the  frequently  very  marked  hardness  of 
hearing.  A x>ermanent  favorable  result  might  perhaps  be  reached 
in  some  cases  by  excision  of  the  greater  portion  of  the  tympanic 
membrane.  The  excision  of  a  small  piece,  in  order  to  establish  a 
permanent  communication  between  the  tympanic  cavity  and  the 
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external  auditory  meatus,  does  not  accomplish  t-lie  result,  owing 
to  the  well-known  great  regenerative  properties  of  the  membrane, 
as  shown  in  traumatic  defects.  Concerning  the  insertion  of  a 
perforated  eyelet  (Politzer),  or  of  a  hollow  perforated  ring  enclos- 
ing the  handle  of  the  malleus  (Voltolini)  into  the  tympanic 
membrane  to  render  the  opening  permanently  patulous,  there  are 
no  sufficiently  satisfactory  observations. 

Hardness  of  hearing,  mostly  of  a  marked  degree  and  of  sud- 
den commencement,  is  sometimes  dependent  upon  a  syphilitic 
disease  of  the  labyrinth.  Such  affections  I  have  seen  promptly 
cured  in  several  instances  by  suitable  general  treatment  ;  while 
the  same  treatment  is,  at  most,  of  but  limited  value,  and  often 
of  none  at  all,  in  simple  complications  on  the  part  of  the  middle 
ear,  and  has  no  influence  whatever  in  those  conditions  of  the 
orifice  of  the  tube  dependent  upon  definitive  alterations. 

It  should  be  remarked,  in  this  connection,  that  simple  fissure 
of  the  uvula  cannot  give  occasion  to  impeded  action  of  the 
muscles  of  the  tube  ;  but  this  may  be  the  case,  even  to  insuffi- 
ciency of  the  muscles  and  all  its  resultant  effects,  in  deep  clefts 
of  the  soft  palate,  or  in  that  form  of  the  deformity  also  involving 
the  hard  palate — in  consequence  of  the  modified  attachment  of 
the  muscles.  The  crossing  of  the  levator  muscles  in  the  uvula 
(Semeleder)  gives  an  altered  configuration  to  the  lower  border  of 
the  mouths  of  the  Eustachian  tubes.  Still,  differences  doubtless 
occur  here — perhaps  more  or  less  favorable  secondary  insertion 
of  the  muscles,  principally  of  the  here  especially  important 
tensor,  the  special  opener  or  abductor  (von  Troeltsch)  of  the  tube  ; 
for  disturbances  of  hearing  do  not  always  occur  under  such  con- 
ditions. I  have  thus  seen  a  student  with  true  cleft  palate  (wolfs 
throat)  whose  hearing  was  very  acute.  When  other  congenital 
anomalies  of  the  ear  itself  are  present,  in  addition  to  such  a  de- 
fect, as  a  matter  of  course  there  will  be  important  disturbances  ; 
as  in  a  case  of  rudimentary  development  of  both  tubes,  with 
obliteration  of  the  mouth  of  one,  described  by  Gruber. 

At  the  commencement  of  syphilis,  and  not  unfrequently  in  its 
later  stages  also,  diseases  frequently  occur  in  the  lower  pharynx^ 
which  are  hardly  to  be  distinguished  from  ordinary  catarrh ; 
there  may  be  pronounced  swelling  or  an  entire  absence  of  swell- 
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ing,  and  there  is  redness,  often  with  dryness  in  the  throat,  and 
attended  with  difficulty  of  swallowing,  if  there  is  infiltration — 
syphilitic  catarrh,  or  erythema.  In  some  cases  there  are  to  be 
found  at  the  same  time  white  patches,  due  to  a  tMcJcening  of  the 
epithelium  from  proliferation  and  suppuration,  which  do  not 
present  anything  characteristic,  and  which  are  to  be  met  with  in 
the  same  way  also  in  the  course  of  syphilis  and  in  non-syphilitic 
catarrh.  In  the  same  manner  there  may  be  small  losses  of  sub- 
stance— erosions — in  the  epithelium. 

The  papules  and  patches  are  of  more  importance.  They  are 
roundish,  elevated,  white  spots  of  the  mucous  membrane, 
strongly  infiltrated  with  cells,  and  may  lead  to  ulcerations. 
In  the  same  category  we  include  the  nodes,  gummata,  circum- 
scribed infiltrations  which  undergo  rapid  and  extended  destruc- 
tion, giving  rise  to  deep  and  large  ulcers.  The  tones  of  the 
voice  acquire  a  nasal  clang  in  cases  of  defect  of  the  soft  palate. 
Many  patients  learn  to  avoid  the  passage  of  ingesta  upwards 
into  the  naso-pharyngeal  space. 

Repair  takes  place,  in  the  further  course  of  the  disease,  by 
the  formation  of  cicatrices.  Some  of  these  are  radiated,  exca- 
vated, and  productive  of  a  wrinkled  drawing  together  of  the 
contiguous  surfaces.  In  other  cases  there  is  a  direct  adhesion  of 
parts  previously  separated,  or  a  connection  of  these  parts  by 
membrane- like  cicatricial  tissue  stretched  between  them. 

The  frequent  adhesions  of  the  soft  palate  with  the  pharyngeal 
walls,  which  have  been  comprehensively  described  and  discussed 
by  Ried,  present  important  variations.  Either  the  posterior  arch 
of  the  palate  only  (one,  or  both),  or  the  uvula  only  (though  this 
is  rare),  is  grown  fast  to  the  posterior  wall.  In  such  oases  there 
are  hardly  any  symptomatic  disturbances  (only  slight  modifica- 
tion of  speech).  The  adhesion  may  affect  the  soft  palate  also 
(of  tener  on  its  flat  surface  than  at  its  border  alone),  in  such  man- 
ner as  to  leave  but  a  very  limited  communication  between  tliet 
upper  and  lower  cavities.  The  opening  is  usually  found  at  the 
site  of  the  destroyed  uvula,  or  behind  it,  when  it  has  been  re- 
tained, as  is  but  seldom  the  case.  In  these  instances  a  portion 
of  the  food  may  pass  into  the  nose,  though  some  patients  lea; 
how  to  prevent  this  ;  but  breathing  through  the  nose  is  rendere 
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more  difficult,  and  speech  is  altered.  The  adhesion  may  be  com- 
plete on  all  sides.  Nasal  respiration  is  then  wholly  abolished ; 
smell  and  taste  are  impaired  ;  the  mouth  and  lower  pharynx  are 
dry  ;  and  the  nasal  secretions  cannot  be  removed  in  the  usual 
manner. 

Such  adhesions  occur  also  in  other  pharyngeal  affections 
which  are  associated  with  injury  to  the  epithelium,  or  with 
ulceration — in  lupus,  scrofulous  inflammation,  diiDhtheria,  and 
phlegmon.  The  formation  of  cicatricial  membranes  is  very 
infrequent  in  these  affections  or  in  syphilis  ;  they  may  produce 
stenosis  and  partial  occlusion  of  one  portion.  In  a  case  observed 
in  the  clinic  of  Langenbeck,  the  entrance  to  the  larynx  was  so 
far  closed  that  only  an  aperture  the  size  of  a  pea  remained,  the 
obstruction  being  a  membrane  reacliing  from  the  posterior  wall 
of  the  lower  pharjmx  to  the  root  of  the  tongue,  the  closure  of 
which  occasioned  dyspnoea  (Trendelenburg). 

The  syphilitic  affections  of  the  cavities,  even  the  most  import- 
ant ones,  often  progress  without  prominent  symptoms^  and  with- 
out essential  annoyance  to  the  patient,  so  that  the  commencement 
of  destructive  processes  is  often  overlooked.  Sometimes  there 
are  vague,  painful  sensations,  occasionally  severe  pain  (in  ulcera- 
tion), increased  by  the  movements  of  deglutition,  and  sometimes 
referred  to  the  ear  (in  ulceration  of  the  tubal  region,  but  also  in 
ulcerations  of  the  deeper  portions  of  the  lateral  wall).  In  some 
eases  of  ulceration  in  the  lower  pharynx,  the  annoyances  are 
limited  to  an  unpleasant  sensation  in  taking  dry  food  (as  bread). 
In  syphilitic  affections  of  the  naso- pharyngeal  space,  headache,  or 
an  uneasy  sensation  in  the  head  is  sometimes  felt ;  and  hardness 
of  hearing  and  subjective  aural  sensations  are  frequently  com- 
plained of.  Not  unfrequently  there  is  a  foul  odor  of  the  air 
expired  through  both  cavities  in  cases  of  ulceration  and  in  cases 
of  want  of  cleanliness. 

Diagnosis. — Direct  inspection  of  the  lower  pharynx,  and 
examination  of  the  naso-pharyngeal  space  by  means  of  the 
mirror,  reveal  the  existence  of  alterations  in  general.  The 
latter  method  of  examination,  in  many  instances,  affords  oppor- 
tunity for  timely  detection  of  processes  which  might  otherwise 
terminate  undetected  in  the  destruction  of  important  parts  (soft 
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palate,  nasal  septum,  etc.).  The  individual  alterations  are  not 
in  themselves  sufficiently  characteristic  to  be  classified  as  local 
manifestations  of  syphilis  without  further  investigation.  Greater 
certainty  is  secured  by  considering  the  manner  of  their  appear- 
ance, their  further  transformation,  the  condition  of  the  immedi- 
ately adjacent  parts  (want  of  a  proportionate  participation  in 
those  parts,  such  as  exists  in  other  diseases),  the  condition  of  the 
lymphatic  glands,  as  well  as  the  presence  of  corresponding  affec- 
tions of  other  mucous  membranes  and  of  the  skin,  and,  finally, 
the  previous  history  of  the  case. 

Gfeneral  treatment  is  not  to  be  dispensed  with  in  most  cases. 
In  cases  of  ulcerous  destruction,  the  inunction  treatment  and  the 
administration  of  calomel  are  justified.  The  avoidance  of  local 
irritation  (smoking,  snuffing,  certain  articles  of  food)  is  a  promi- 
nent essential  towards  improvement  and  cure,  and  so  is  a  con- 
stant, careful  maintenance  of  cleanliness  of  the  parts  (by  nasal 
douches,  gargles,  and  the  pharyngeal  bath).  Both  these  points 
are  also  of  well-known  importance  in  a  prophylactic  point  of 
view.  Astringent  fluids  are  advantageously  used  for  cleansing 
purposes.  Yon  Sigmund  recommends,  for  use  by  the  nasal 
douche,  chlorate  of  potash,  from  one  to  two  and  a  half  di'achms  ; 
permanganate  of  potash  from  twenty  to  forty  grains,  or  carbolic 
acid  from  twenty  to  sixty  grains,  to  eleven  and  a  half  ounces  of 
water.  For  the  lower  pha»ynx,  he  recommends  alum,  zinc,  and 
tannin ;  and  in  ulceration  of  the  lower  pharynx  the  same  solu- 
tions as  used  in  the  nasal  douche,  only  proportionably  stronger. 
He  finds  corrosive  sublimate,  one  grain  in  six  ounces  of  water, 
most  efficient  for  the  pharynx,  and  the  same  quantity  in  eleven 
and  a  half  ounces  of  water  for  the  nasal  douche  (to  be  used 
only  by  very  careful  patients).  In  cases  of  gummous  softening 
he  uses  iodide  of  potassium,  from  one  to  two  drachms  to  eleven 
and  a  half  ounces  of  water,  and  diluted  tincture  of  iodine  in  the 
same  proportion.  He  also  attributes  great  value  to  the  frequent 
daily  application  of  sprays  of  alum,  zinc,  and  tannin. 

The  results  of  the  operative  treatment  of  adhesions  already 
established  are  but  little  successful,  according  to  Ried.  To  pre- 
vent their  occurrence,  it  is  recommended,  in  all  affections  of  the 
lower  pharynx  associated  with  loss  of  epithelium  or  with  xilcera- 
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tion,  to  employ  cauterization  with  the  nitrate  of  silver,  and  to 
insert  strips  of  linen,  or  wads  of  charpie,  saturated  with  some 
|astringent  solution. 

In  some  cases  of  more  extensive  defects  of  the  palate,  the 
obturators  scientifically  constructed  by  Siiersen  are  of  use,  as 
they  replace,  as  it  were,  the  missing  valve  of  the  palate.  They 
do  not  quite  touch  the  posterior  wall  of  the  lower  pharynx,  and 
therefore  they  admit  of  the  production  of  nasal  sounds.  The 
closure  of  the  remnant  in  swallowing,  and  in  speaking  the 
remaining  sounds,  is  effected  by  the  horizontal,  cushion-like  pro- 
jection at  the  corresponding  portion  of  the  posterior  wall  (by  the 
action  of  the  upper  constrictor — Passavant),  which  is  formed 
by  these  efforts. 

Hyperplastic  Catarrh  of  the  Naso-Pharyngeal  Cavity  and  the  Lower 

Pharynx  (Hypertrophy). 

In  the  course  of  chronic  disturbances  of  nutrition  of  the 
mucous  membrane  of  both  cavities,  there  are  frequently  liypev- 
plastic  processes  which  here  present  some  peculiarities.  They 
are  characterized  by  augmentation  of  the  normal  tissue  elements, 
by  increase  of  volume  and  alterations  in  the  conformation  of  the 
affected  parts. 

In  the  naso- pharyngeal  space  it  is  especially  the  cytogenetic 
layer  which,  in  its  hypertrophic  development,  diminishes  the 
calibre  of  the  cavity,  and  gives  occasion  to  disturbances  of 
various  important  functions.    The  increase  of  the  mass  is  here 
either  about  equal  in  degree  in  all  parts,  or  it  is  especially  promi- 
nent at  several  points,  most  frequently  in  the  pharyngeal  tonsil. 
It  is  mostlj'"  of  such  a  nature  that  the  projecting  portions  have 
merely  a  moderately  enlarged  appearance,  a  thickening  of  their 
covering  or  of  their  substance  (tonsil)  in  various  grades — the  deep- 
ened portions  undergoing  contraction  or  flattening.  Sometimes, 
however,  the  increase  is  so  extensive  that  there  is  a  hanging 
down  of  the  tonsil  over  the  upper  portion  of  the  choanaj,  or  also 
(though  seldom)  laterally  over  the  tubal  outlets,  with  a  constric- 
tion of  these  orifices  and  of  the  recessus,  or  even  an  entire  obliter- 
ation or  growing  together  of  the  sides  of  the  recess.    The  free 
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surface  is  thereby  altered  in  configuration  in  various  ways.  In 
many  cases  the  original  form  (tlat,  or  llatly  semi-globular),  and 
the  arrangement  (in  longitudinal  divisions),  are  tolerably  well 
maintained.  It  is  laid  in  longitudinal  ridges,  or  combs,  of  va- 
rions  heights,  which,  stretched  or  twisted,  increasing  and  de- 
creasing also  in  height  and  breadth,  course  antero-posteriorly  or 
obliquely,  and  are  separated  by  fissures  or  lacunas  of  varying 
depth.  In  other  cases  the  hypertrophied  longitudinal  ridges  are 
grown  together  here  and  there  or  in  many  places.  Then  there  is 
a  coarse  network,  or  a  tolerably  smooth  surface,  interrupted  by 
many  small  slit-like  or  roundish  openings — the  entrances  into 
the  remains  of  the  lacunfe.  The  tonsU  appears,  under  the  con- 
ditions thus  far  described,  of  an  almond  shape  in  general, 
semi-globular,  or  in  the  form  of  a  flat  extension  of  nearly  uni- 
form thiclvness.  In  some  cases  the  difference  in  the  hyper- 
trophic development  of  the  ridges,  especially  in  breadth  and 
height,  is  so  marked  at  special  points,  that  it  occasions  the  for- 
mation of  polypoid  protuberances,  tongue-like  or  club-like,  in 
part  with  excessive  thickening  of  their  free  portion,  and  with  a 
lobulated  appearance  of  the  surface.  But  the  elegant  papillary 
structure  exhibited  in  many  polypi  of  other  mucous  membranes, 
is  never  found  in  these  projections.  This  modification  of 
polypoid  hypertrophy,  due  to  the  local  conditions  of  the  tissue 
(cytogenetic  tissue),  either  affects  the  tonsil  exclusively,  or  is 
here  most  strongly  pronounced. 

The  hypertrophic  covering  of  the  lateral  walls  presents  for 
the  most  part  a  uniform  surface,  uninterrupted  except  by  promi- 
nence of  follicles.  In  individual  cases  the  cytogenetically 
clothed  places  are  raised  in  small,  roundish,  flat,  and  even  semi- 
globular  or  tongue-like  protuberances  arranged  in  strips.  At 
the  parts  which  are  not  cytogenetic — the  anterior  tubal  regions — 
the  increased  thickness  of  the  mucous  membrane  is  sometimes 
associated  with  the  formation  of  folds.  The  roundish  promi- 
nences are  found  on  the  tubal  projections  and  in  the  recessus  ; 
while  the  ridges,  usually  of  slight  development,  are  more  fre- 
quently found  in  the  latter,  very  seldom  in  the  tubal  promi- 
nences, running  here  obliquely  or  horizontally,  but  only  in  a 
rudimentary  manner.    The  largest  that  I  ever  saw  were  smaU 
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combs,  two  and  one-lialf  mm.  (one-tentli  of  an  inch)  liigh  and 
six  mm.  (a  quarter  of  an  inch)  long,  which  in  one  case  stretched 
from  below  upwards  to  both  tubal  orifices,  while,  in  another 
case,  there  was  a  similar  comb  at  the  same  point,  but  only  unila- 
teral with  partly  round  and  partly  tongue-like  or  globular  pro- 
jections on  the  tubal  prominence.  In  some  instances  there  were 
rafters  or  solid  high  bridges  of  tissue  which  united  the  exterior 
border  of  the  pharyngeal  tonsil  with  the  tubal  protuberance. 
A  pectinated  elongation  of  the  latter  structure,  such  as  may  take 
place  in  acute  swelling,  I  have  never  encountered  in  hypertro- 
phic conditions. 

There  is  here  sometimes  a  uniform  increase  in  volume  with 
retention  of  the  original  form,  or  a  polypoid  projection,  an 
hypertrophic  process  associated  with  the  formation  of  polyp-like 
elevations.  The  method  of  development  of  these  formations, 
then-  configuration,  is  influenced  by  the  cytogenetic  consistence  of 
the  mother-tissue  which  is  unfavorable  to  the  production  of 
mucous  polypi  and  papillomata. 

Besides  the  alterations  of  level  described,  which  may  be  very 
varied,  the  hypertrophic  mucous  membrane  of  the  cavity  shows, 
in  most  instances,  still  further  peculiarities  of  the  surface.  The 
surface  is  often  perforated  in  a  sieve-like  or  sponge-like  manner, 
strewn  with  holes  and  fissures — the  mouths  of  dilated  and 
enlarged  mucous  glands,  the  openings  of  the  follicle-like 
depressions  which  may  here  be  formed,  not  only  in  the  tonsil 
and  in  the  recessus,  but  also  on  the  tubal  prominences.  Projec- 
tions of  the  surface  from  enlarged  follicles  in  the  cytogenetic 
portions,  by  cystoid  enlarged  follicles  and  by  dilated  acinous 
glands  in  all  parts,  are  very  frequent.  True  cysts  are  more 
infrequent.  Very  often  there  is  a  very  dense  coating  of 
mucus. 

Within  the  hypertrophic  cytogenetic  layer  there  is  also,  in 
most  instances,  an  increase  of  the  ordinary  connective  tissue 
which  accompanies  the  glands  and  vessels.  The  parenchyma 
acquires  a  greater  consistency  by  the  productioTi  of  numerous 
fim  connective-tissue  bundles,  but  never,  except  in  extended 
absorption  of  the  cytogenetic  tissue  and  in  cicatrization,  a  den- 
sity such  as  the  hyperti'ophic  tonsils  of  the  palate  undergo  under 
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certain  circumstances.  A  large  hard  pharyngeal  tonsil  does  not 
appear  ever  to  be  produced. 

It  is  still  necessary  to  compare  the  descriptions  and  views  of 
other  observers  with  the  representation  given  above  of  the  differ- 
ent forms — among  others,  polypoid  forms  also— in  hypertrophy 
of  the  cytogenetic  expanse  in  the  naso-pharyngeal  cavity.  My 
own  descriptions  are  based  chiefly  on  anatomical  examinations, 
but  also  on  exploration  with  the  mirror  and  the  finger.  There 
cannot  be  any  doubt,  from  their  description,  that  Czermak's 
"cock's  comb  protuberances"  at  the  mouths  of  the  tubes,  that 
the  vegetations  so  vaguely  described  by  Tiirck,  and  that  the  two 
cases  of  "polypi"  from  the  roof,  seen  by  Semeleder,  all  belong 
in  this  category  (Meyer).  V oltolini  was  the  first  (in  1865),  by 
means  of  the  mirror,  to  observe  comb-like,  club-shaped,  or  berry- 
shaped  formations  at  points  on  which  the  cytogenetic  tissue  is 
found  to  be  diffusely  distributed. 

He  justly  recognized  this  as  an  hypertrophic  process,  and  he 
called  the  elevations  "polypoid  vegetations  of  the  mucous  mem- 
brane." He  was  also  the  first  to  undertake  then-  removal  by 
operation  (by  galvano-cautery).  Lowenberg  has  reported  five 
cases  (1867),  which  he  classed  under  the  head  of  "pharyngitis 
granulosa."  Three  of  these  are  to  be  included  here  (teat-like 
tumors,  in  one  instance,  with  flattish  hypertrophy  of  the  pharyn- 
geal tonsil).  Wilhelm  Meyer  has  devoted  very  careful  study  to 
these  conditions.  His  views  are  founded  in  part  on  palpation  of 
the  cavity,  and  in  part  upon  the  evidences  furnished  by  the 
rhinoscopic  mirror,  but  not  upon  conditions  found  in  the  corpse. 
He  met  principally  comb-like  or  teat-like  formations.  The  comb- 
like formations  appear  chiefly  upon  the  vault  and  the  upper  por- 
tion of  the  posterior  wall  (corresponding,  therefore,  to  the  pharyn- 
geal tonsil),  and  are  described  as  ordinarily  numbering  from  four 
to  eight,  parallel  to  each  other  (thus  altogether  corresponding  to 
the  normal  type  of  the  ridges).  The  fimbriated  variety  are  fre- 
quently found  on  the  vault,  and  also  on  the  lateral  walls,  to 
which  they  lend  "a  coarse  glandular"  appearance.  Meyer  also 
considers  even  the  configuration  of  the  combs  and  fimbriations 
of  the  tonsil  as  preformed  in  the  original  lay  of  the  tissue,  the 
fimbriations  of  the  lateral  walls  being  produced  fi'om  the  histo- 
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logical  elements  of  the  cytogenetic  tissue.  He  does  not  give 
sufficient  prominence  to  the  existence  of  somewhat  large,  and 
simply  swollen,  pharyngeal  tonsils.  He  designates  both  forms, 
combs  and  fimbriations,  under  the  common  appellation  of  ade- 
noid vegetations,  growths  of  adenoid  cytogenetic  tissue,  which 
is  in  no  case  a  fitting  designation  for  hypertrophied  and  swollen 
longitudinal  ridges,  but  might  better  suit  the  more  developed 
fimbriae. 

The  frequency  with  which  Meyer  found  these  formations 
among  his  countrymen,  the  Danes  (one  hundred  and  seventy-five 
cases  in  five  years,  one  hundred  and  thirty  of  them  with  aural 
affections),  is  remarkable.  He  includes,  as  already  mentioned, 
all  enlarged  tonsils,  and  does  not  exclude,  in  a  definite  manner, 
those  affected  only  with  swelling.  Perhaps  unfavorable  climatic 
conditions  come  into  play  as  the  cause  of  this  national  peculiar- 
ity ;  for  retro-nasal  catarrh,  and  the  catarrh  of  the  middle  ear 
dependent  upon  it,  are  especially  indigenous  on  the  northern 
coast. 

Voltolini  declares  that  the  occurrence  of  these  hypertrophic 
formations  in  Germany  "is  not  at  all  as  frequent  as  appears  to 
be  the  case  in  Denmark."  He  reports  four  cases  operated  upon 
by  himself.  The  author  has  frequently  seen  temporary  increase 
of  volume  of  the  tonsil  (swelling),  not  unfrequently  a  permanent 
increase  (hypertrophy)  to  a  slight  degree,  occasionally  a  moder- 
ate degree  of  increase  (so  that  it  overhangs  the  upper  third  of 
the  vomer),  and  only  in  very  rare  cases  an  increase  in  the 
highest  degree  (covering  half  the  choanse  and  more).  The  author 
has  had  occasion  to  operate  only  twice  in  the  course  of  nearly 
ten  years. 

In  the  lower  pharynx,  the  hypertrophied  mucous  membrane 
appears  thickened  in  various  degrees,  often  protruding  in  welts 
or  folds.  A  partial  welt-like  hypertrophy  of  the  posterior  wall  in 
the  laryngeal  region,  associated  with  dyspnoea,  has  been  observed 
by  Semeleder  and  by  Lewin.  The  vessels  are  dilated,  and  the 
acinous  glands  are  dilated  and  enlarged,  but  seldom  transformed 
into  cysts.  The  connective  tissue  elements  are  increased,  and 
especially  the  follicles,  which  are  here  for  the  most  part  large, 
and  exist  in  great  numbers — pharyngitis  follicularis,  seu  granu- 
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losa  liypertropliica.  In  some  cases  there  is  also  a  new  formation 
of  tubular  glands  (fi'om  patliological  formation  of  folds),  espe- 
cially in  the  upper  portion  of  the  posterior  wall.  The  wall  may 
in  this  way  acquire  a  spongy  appearance,  such  as  likewise  occurs 
in  the  pharyngeal  tonsil.  In  consequence  of  this  and  of  the  fact 
that  the  normal  inequality  of  thickness  is  done  away  with  by 
the  hypertrophy  of  the  contiguous  portion  of  the  posterior  wall, 
the  line  of  demarcation  between  these  two  structures  may  become 
obliterated. 

On  the  lower  pharyngeal  walls,  especially  the  posterior  wall, 
there  is  produced,  in  certain  cases,  an  increased  thickness  of  the 
squamous  epithelium,  which  is  associated  with  a  grayish-white 
coloration,  with  or  without  elevation  from  newly-formed 
papillae.    The  secretion  is  often  increased. 

The  significance  of  the  hypertrophy  resides  chiefly  in  the 
fact  that  it  keeps  up  the  chronic  catarrh  from  which  it  mostly 
takes  its  origin,  and  renders  its  cure  or  improvement  more  diffi- 
cult. Furthermore,  interference  with  important  functions  may 
be  produced  by  hypertrophy  of  certain  parts.  The  manner  of 
the  production  of  such  distui'bances  has  already  been  discussed 
several  times,  particularly  in  the  description  of  catarrhal  swell- 
ing. It  is  principally  the  increase  in  volume  of  the  mucous 
membrane,  associated  with  constriction  or  with  occlusion  (towards 
nose  and  ear)  of  the  cavity,  which  comes  into  consideration  here. 

The  symptoms  by  which  hypertrophic  conditions  of  the 
lower  pharynx  are  announced  are  in  general  those  of  chronic 
catarrh,  and  have  been  discussed  in  that  connection.  The  same 
holds  good  with  regard  to  the  naso-pharyngeal  cavity.  The 
hypertrophic  development  of  the  part  is  attended  by  the  same 
manifestations  as  those  of  the  corresj)onding  degree  of  simple 
parenchymatous  swelling  in  catarrh.  Complete  abolition  of  res- 
pu-ation  through  the  nose  seldom  occurs  in  these  cases  ;  alter- 
ations of  speech  are  somewhat  more  frequent.  Symptoms 
referable  to  the  ear  are  more  frequent,  either  in  consequence  of 
direct  extension  of  disease,  or,  secondarily,  from  occlusion  of  the 
tubal  orifices.  This  occlusion  may  be  due  to  constriction  from 
increase  in  its  own  volume,  or  to  its  obstruction  by  liypertro- 
phied  contiguous  parts. 
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With  reference  to  the  palatine  tonsil,  no  matter  what  size  it 
may  have  acquired,  the  anterior  lip  of  the  tube  cannot  become 
pressed  against  the  posterior  lip,  either  by  direct  pressure,  or  by 
the  pushing  upward  of  the  posterior  palatine  arch  or  the  con- 
tiguous mucous  membrane.  It  does  not  even  take  place  from 
hypertrophic  thickening  of  the  velum  of  the  palate  (von 
Troeltsch).  The  anterior  lip  is  firmly  adherent  to  the  pterygoid 
process.  If  constriction  occurs  under  the  conditions  mentioned, 
it  must  take  place  from  below,  A  nearing  of  the  anterior  to  the 
posterior  lip  occurs  only  by  participation  of  the  mucous  envel- 
ope of  the  former  in  swelling  and  hypertrophy.  Under  these 
circumstances  there  rarely  results  a  complete  obliteration  of  the 
well-known  wide  orifice,  and  then  it  occurs  more  in  the  depth  of 
the  funnel ;  and  an  actual  obstruction  by  the  hj^pertrophic  tonsil 
which  overhangs  it  only  occurs  when  the  lateral  combs  are  also 
developed  to  a  great  degree.  On  the  other  hand,  occlusion  of 
the  middle  ear  occurs  readily  and  frequently,  either  temporarily 
or  for  a  longer  time,  from  the  easily  retained  and  accumulated 
secretions,  even  in  less  pronounced  diminution  of  the  calibre  of 
the  cavity  and  of  the  tubal  orifice. 

The  polypi  met  with  not  unfrequently,  and  often  simul- 
taneously with  hypertrophic  conditions  of  the  nasal  mucous 
membrane,  take  their  origin  in  great  part  from  the  posterior  ex- 
tremity of  the  lower  turbinated  bone.  After  considerable  de- 
velopment, they  may  (if  of  pretty  firm  consistence)  reach  the 
orifice  of  the  Eustachian  tubes  and  even  occlude  them,  and 
perhaps  actually  close  them  by  reason  of  simultaneous  conges- 
tive conditions  of  the  parts.  Or  they  may  hang  down  pouch- 
like beyond  the  veil  of  the  palate  (if  of  gelatinous  consistence). 
Then,  even  when  they  are  of  considerable  size,  the  tubal  orifices 
may  remain  free  and  the  hearing  intact,  as  I  have  verified  in  a 
case  examined  with  the  mirror,  in  which  there  were  such  polypi 
upon  both  sides. 

Diagnosis. — A  uniform  increase  of  thickness  of  the  mucous 
membrane  of  the  lower  pharynx  is  not  readily  recognizable,  but 
the  presence  of  projections  or  of  groups  of  enlarged  follicles  is 
more  readily  recognized.  Only  the  higher  grades  of  hypertrophy 
of  the  lining  membrane  of  the  naso-pharyngeal  cavity  announce 
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tlieraselves  by  distinct  clinical  manifestations  (especially  by  abol- 
ished nasal  respiration).  The  same  manifestations,  liowever,  occur 
also  in  other  diseases  of  the  nose  associated  with  impermeability, 
as  well  as  in  cases  of  larger  morbid  growths  in  the  nose  and  in 
the  naso  pharyngeal  space  ;  and  also  after  such  diseases,  as  the 
result  of  habit,  even  when  the  nose  is  again  permeable.  A  direct 
examination  of  the  parts,  therefore,  is  hardly  ever  to  be  dis- 
pensed with.  The  examination  by  touch  with  the  linger  may 
afford  evidence  concerning  the  location,  form,  and  size  of  decided 
prominences,  and,  within  certain  limits,  also  concerning  their 
points  of  origin.  Rhinoscopy,  on  the  other  hand,  reveals,  in 
addition,  their  color,  the  presence  and  condition  of  secretions, 
and,  in  a  more  certain  manner,  the  configuration  of  the  surface. 
Great  care  is  necessary  in  both  methods  of  examination  in  inter- 
preting what  is  seen  or  what  is  felt,  and  especially  in  estimating 
relations  of  size. 

According  to  Meyer,  the  presence  of  hypertrophic  formations 
often  presents  insuperable  obstacles  to  the  employment  of 
rhinoscopy.  Voltolini,  on  the  other  hand,  advocates  examina- 
tion with  the  mirror  in  just  these  cases.  I  myself  have  also 
employed  the  mirror  with  advantage  in  my  own  cases.  I  have 
sometimes  found  the  copious  retention  of  mucus  an  obstacle 
which  temporarily  impeded  the  examination,  and  which  rendered 
the  appreciation  of  inequalities  of  surface  more  difficult.  If  the 
mass  hangs  down  lower,  it  can  readily  be  seen,  and,  if  the  posi- 
tion of  the  uvula  is  favorable,  as  it  sometimes  is,  the  free  por- 
tions of  the  posterior  nares  can  also  be  seen.  In  cases  of  slighter 
development,  of  semi-globular  form,  the  author  has  seen  the 
orifice  of  the  tube  and  its  projecting  portion  free,  the  latter 
strewn  with  small,  flattish  prominences.  Here  there  were  no 
prominent  symptoms  present,  even  when  the  upper  third  of  the 
vomer  was  overlaid. 

The  treatment  is  to  be  directed,  on  the  one  hand,  towards  the 
fundamental  chronic  catarrh,  and,  on  the  other  hand,  the  object 
should  be  to  secure,  if  possible,  a  retrogressive  process  in  the 
hypertrophied  parts,  or  to  remove  or  destroy  them. 

For  the  lower  pharynx  the  principal  indications  are  to  pro- 
duce a  strongly  irritant  effect  upon  the  parts  themselves— 
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cauterization  of  tlie  projecting  mucous  membrane  or  tlie  hyper- 
trophic follicles  with  nitrate  of  silver  in  substance,  painting  them 
with  the  stronger  solutions  of  the  same,  or  with  pure  tincture  of 
iodine,  or  with  strong  solutions  of  chromic  acid.  As  a  matter  of 
course,  this  must  be  done  with  great  care,  and  always  after 
previous  removal  of  the  secretions  by  brushing,  swabbing, 
gargling,  and  so  on.  K.  Michel  recommends  very  superficial 
cauterization  of  the  follicular  masses  with  the  gal vano- cautery, 
repeated  three  or  four  times.    Lewin  recommends  scarification. 

For  the  naso-pharyngeal  cavity  the  treatment  for  chronic 
catarrh  suffices  in  many  cases  to  moderate  the  annoyances  or  to 
relieve  them.  Even  a  diminution  of  the  volume  of  the  parts 
may  be  efi'ected  in  that  way.  Besides  simply  relieving  conditions 
of  swelling,  which  may  also  be  present  in  hypertrophic  parts,  as 
well  as  in  their  neighborhood,  a  retrogression  of  the  hyperplastic 
formations  may  be  attained  in  various  degrees.  This  is  favored 
by  the  constitution  of  the  tissue  elements  here  concerned.  The 
cytogenetic  tissue,  which  here  preponderates  over  the  other  new- 
formed  elements,  is  also  disposed  to  retrogressive  processes  of 
various  kinds.  Thus  Meyer,  after  long-continued  use  of  the 
nasal  douche,  saw  shrinking,  not  only  of  superficial  products  of 
moderate  volume,  but  also  of  the  tissue  on  which  they  were  pro- 
duced. 

Cases  occur  (very  unfrequently  ;  see  above)  in  which  con- 
siderable increase  in  bulk  of  the  cytogenetic  layer  is  associated 
with  constriction,  or  with  impermeability  of  the  cavity  itself,  of 
the  choanse  or  of  the  tubes,  and  in  which  the  manifestations 
dependent  upon  this  condition  (speaking  without  using  the  nose, 
respiration  through  the  mouth,  important  and  otherwise  incu- 
rable aural  affections)  call  loudly  for  relief  ;  cases  in  which  the 
idea  of  simple  swelling  is  to  be  excluded  from  the  diagnosis, 
and  in  which  careful  treatment  of  the  retro-nasal  catarrh  remains 
without  satisfactory  result.  Here  destructive  action  and  opera- 
tive procedures  are  necessary. 

For  the  removal  of  small  and  soft  masses  Meyer  recommends 
frequent  cauterization  with  the  pure  or  mitigated  stick  of  nitrate 
of  silver,  kept  up  for  a  period  of  from  one  to  two  months.  He 
employs  a  silver  rod,  bent  so  that  it  may  be  readily  brought  in 
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contact  with  the  affected  part,  and  which  is  introduced  from  the 
lower  pharynx  upwards.  The  author  employs  simply  a  silver 
probe,  which  can  be  bent  in  whatever  manner  may  be  desired. 
Such  an  instrument  is- also  recommended  by  Voltolini  in  his 
latest  article,  in  which  he  states  that  he  has  also  found  cauteri- 
zation, under  the  conditions  mentioned,  effectual.  To  detach  or, 
rather,  crush  off  larger  and  more  numerous  formations,  Me3^er 
employs  a  long-handled  ring  with  a  blunt,  non-cutting  edge, 
which  is  to  be  introduced  through  the  nose  and  directed  against 
the  individual  prominences  by  the  aid  of  the  forefinger  of  the 
other  hand,  introduced  within  the  mouth.  The  operation,  which, 
according  to  Meyer,  not  unfrequently  requires  repetition,  is  not 
only  disagreeable  to  the  patient,  as  most  manipulations  implicat- 
ing the  naso-pliaryngeal  space  are  in  general,  but  is  also  very 
painful.  Reactive  swelling  follows  (Meyer)  ;  also  suppurative 
inflammation  of  the  cavity  and  (cases  of  Meyer  and  of  the  author) 
of  the  middle  ear,  with  perforation  of  the  membrana  tympani. 

According  to  the  reports  of  Voltolini,  Michel,  and  even 
Meyer  himself,  the  use  of  the  galvano-cautery  appears  to  be 
much  less  painful  to  the  patient  and  more  promptly  beneficial 
in  its  effects.  Strong  reaction  is  said  not  to  follow  it.  The 
cautery  or  loop  may  be  introduced  through  the  nose  or  mouth, 
guided,  when  possible,  with  the  aid  of  the  pharjmgeal  mirror. 


Rarefying  Dry  Catarrh  of  the  Naso-pharyngeal  Cavity  and  the  Lower 

Pharynx  (Atrophy). 

The  lining  of  these  cavities,  whether  previously  normal  or 
the  seat  of  chronic  disease,  often  falls  into  a  condition  indica- 
tive of  diminished  nutrition.  This  occurs  most  frequently  in 
advanced  age,  though  occasionally  in  young  subjects,  often  in 
decrepid  individuals  or  those  reduced  by  debilitating  diseases, 
but  often,  too,  in  perfectly  well  persons. 

The  mucous  membrane  is  considerably  thinner,  paler,  and,  in 
most  instances,  dry.  Sometimes  a  few  or  several  dilated  tor- 
tuous and  also  varicose  veins  are  found  coursing  in  the  other- 
wise ansemic  membrane,  especially  in  the  posterior  wall  of  the 
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pharynx,  and  about  tlie  circumferences  of  the  orifices  of  the 
Eustachian  tubes  and  of  the  choanse.  They  are  dilated  by  the 
shrinking  or  rarefaction  of  the  surrounding  tissue,  and  are 
prominent  in  consequence  of  the  thinness  of  the  tissue  covering 
them. 

Tliis  alteration  affects  either  both  cavities  in  their  entire 
extent,  and  uniformly  or  in  varying  grades,  or  it  affects  only 
one  section  or  one  part  of  a  section.  In  some  cases  the  soft 
palate  exhibits  a  similar  condition,  the  uvula,  "needle-shaped" 
and  tapering  to  a  point,  is  quite  long  and  hangs  down  in  a  re- 
laxed state  (von  Troeltsch).  Very  often  a  pronounced  atrophy  of 
the  nasal  mucous  membrane  exists  at  the  same  time,  especially 
indicated  by  pallor,  dryness  in  general,  and  a  characteristic 
stunted,  slender  and  bare  appearance  of  the  turbinated  bones 
and  the  vomer.  In  the  naso-pharyngeal  cavity,  and  in  the  lower 
pharynx,  the  atrophic  membrane  is  constituted  in  different  ways, 
according  to  the  parts  affected. 

At  the  roof  of  the  pharynx  and  on  the  sides  rarefaction  of 
the  cytogenetic  tissue  is  not  infrequent.  This  tissue,  which 
otherwise  replaces  in  good  measure  the  stroma  of  the  mucous 
membrane,  is  often,  to  a  considerable  degree,  lost.  A  percepti- 
ble reduction  and  with  it  a  decrease  of  volume,  especially  in  the 
pharyngeal  tonsil,  is  the  rule  in  old  people.  Even  in  younger 
people  (down  to  twenty-five  years  of  age)  I  have  encountered 
atrophy  at  this  place,  not  altogether  unfrequently,  in  most 
instances  associated  with  diseases  which  impair  nutrition  (tuber- 
culosis, carcinoma,  and  also  syphilis).  In  children  I  have  only 
rarely  seen  a  small,  hardly  perceptible  pharyngeal  tonsil  of 
rudimentary  development.  As  there  was  alwaj'-s  a  high  grade 
of  marasmus  present,  in  consequence  of  syphilis  or  caries,  the 
idea  may  be  entertained  that  even  here  there  was  an  atrophic 
process  going  on. 

Under  such  conditions  the  thickness  of  the  pharyngeal  tonsil  is 
often  reduced  to  two  or  to  one  mm.  (one-twelfth  to  one-twenty- 
fifth  of  an  inch),  as  in  the  new-born  babe,  or  even  somewhat 
less.  The  cytogenetic  tissue  is  either  still  present  in  diffuse  and 
thinner  expansion,  with  the  retention  of  single  and  occasionally 

somewhat  more  numerous  follicles,  or  it  remains  merely  at  some 
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circumscribed  points,  replaced  in  the  main  by  ordinary  fibrillated 
connective  tissue  of  various  arrangements,  or  the  latter  tissue 
exists  alone.  In  this  manner  the  remnant  of  the  pharyngeal 
tonsil  acquires  a  tolerable  degree  of  density,  which  may  closely 
resemble  cicatricial  tissue.  The  atrophic  pharyngeal  tonsil  is 
the  very  place  where  isolated  mucous  or  colloid  cysts  are  often 
found,  which  originate  from  the  follicles  or  glands  constricted 
in  the  absorption  or  retraction  of  the  tissue. 

The  surface  is  then  either  smooth,  the  folds  being  obliterated, 
or  it  still  exhibits,  in  elevations  of  minimum  height  and  in 
shallow  furrows,  the  original  arrangement  in  horizontal  ridges 
and  slits,  or  it  exhibits  isolated  large  or  numerous  small  round- 
ish perforations  which  lead  into  the  remains  of  lacunse.  If  the 
mucous  membrane  of  the  nose  is  normally  thick,  or  pathologi- 
cally thickened,  with  great  shrinking  of  the  tonsil,  there  is, 
instead  of  the  previous  prominence,  a  flattening  to  the  same 
level  or  a  depression  beneath  it,  with  a  sharp  line  of  demarca- 
tion at  the  point  of  transition.  In  case  of  simultaneous  atrophy 
of  the  nasal  mucous  membrane,  a  sharp  pi'ojecting  ledge  is 
formed  at  the  upper  border  of  the  choanse. 

On  the  lateral  walls  of  the  naso-pharyngeal  space  the  shi-ink- 
ing,  especially  of  the  cytogenetic  tissue,  produces  characteristic 
alterations.  The  orifice  of  the  tube  gapes  widely  and  is  much 
deepened  ;  the  tubal  prominence  projects  much  further  forward, 
and  appears  as  though  bare  beneath  its  thinned  covering.  The 
fossa  of  Rosenmueller  may  undergo  marked  deepening.  In  some 
cases  it  is  traversed  by  thin  connective-tissue  strands,  like  the 
remnants  of  a  former,  much  interrupted,  spongy  enveloping 
tissue,  or  a  (cytogenetic)  tissue  connecting  its  walls  in  the  form 
of  a  bridge- work. 

The  atrophy  extends  either  over  the  lining  structure  of  the 
entire  naso-pharyngeal  cavity,  or  it  is  limited  to  the  tonsil  or  to 
the  lateral  walls.  In  this  way  the  tubal  projections  are  some- 
times laid  bare  while  a  normal  condition  of  the  pharyngeal  tonsil 
still  exists,  and,  exceptionally,  even  in  hypertrophy  of  the  tonsil. 
On  the  other  hand,  again,  I  have  seen  follicular  catarrh  of  the 
posterior  wall,  the  projections,  and  the  recessus,  in  cases  of 
shrinkage  of  the  tonsil. 
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On  the  posterior  wall  of  the  lower  pharynx  the  atrophic 
mucous  membrane  appears  of  a  pale  reddish  or  pale  yellowish 
color,  generally  shining,  as  though  varnished,  smooth,  tense  and 
^vj— pharyngitis  sicca.  In  the  severer  grades  of  rarefaction 
the  color  is  less  pale,  because  the  redness  of  the  muscular  bundles 
of  the  constrictors  shines  through.  These  are  seen,  often  with 
great  distinctness,  gleaming  through  the  thinned  mucous  mem- 
brane— in  some  cases  even  looking  as  if  they  lay  exposed,  de- 
prived of  their  covering.  In  one  such  case,  in  the  dead  subject, 
I  saw  numerous  white  points  on  the  posterior  wall,  which  proved 
to  be  encapsulated  trichinie  in  the  muscles,  shining  through. 
The  mucous  membrane  was  only  one- one-hundredth  of  an  inch  in 
thickness.  The  same  degree  of  tenuity  of  membrane  was  also 
found  in  other  cases  examined.  The  epithelium  was  normal,  the 
connective  tissue  long-drawn  out,  or  arranged  in  waves.  Race- 
mose glands  were  sparse,  and  follicles  were  not  present  at  all,  or 
only  quite  isolated.  In  one  case  only,  despite  otherwise  marked 
shrinking  (shining  through  of  the  constrictors),  numerous  follic- 
ular prominences  were  still  present.  There  were  also  slit-like 
depressions  of  the  mucous  membrane  representing  the  remnants 
of  vanished  follicles. 

Symptoms. — In  many  cases,  atrophy  of  the  mucous  membrane 
of  the  lower  pharynx  occurs  without  annoyance  to  the  patient ; 
and  it  often  remains  symptomless,  also,  in  the  upper  cavity. 
Other  patients  complain  of  annoying  and  even  tormenting  sensa- 
tions. In  the  naso-pharyngeal  space  there  is  mostly  an  ill- 
defined,  uncomfortable  sensation,  which  is  referred  to  "  the  head," 
or  a  sensation  of  dryness  which  is  usually  referred  to  the  nostrils 
(both  in  the  normal  and  in  a  pathological  condition  of  their  mu- 
cous membrane).  In  the  lower  pharynx  there  is  chieHy  this  feel- 
ing of  dryness  which  calls  forth  a  frequent  desire  for  moisture, 
and  a  tension  which  renders  movements  of  swallowing  uncom- 
fortable and  even  painful.  In  some  individuals  there  are  burning 
or  stinging  pains.  These  manifestations  appear  permanently,  in 
the  same  or  in  a  changeable  manner,  and  in  variable  severity. 
They  are  sometimes  rendered  worse  by  many  external  influences 
(heat,  among  other  things).  Smoking,  drinking,  and  the  use  of 
hot  and  irritating  food  are  not  unfrequeutly  well  borne,  and 


100   WENDT. — DISEASES  OF  THE  NASO-PHARYNGEAL  CAVITY. 

sometimes  tlius  exert  a  temporary  feeling  of  improvement, 
apparently  by  increasing  the  flow  of  blood  and  inciting  secre- 
tion. 

The  diagnosis  is  almost  always  easy  upon  inspection  of  the 
parts.  In  the  posterior  walls  of  the  lower  pharynx,  which  are 
open  to  dii'ect  view,  the  pale  color,  the  dryness,  the  smooth- 
ness, the  peculiar  varnish-like  lustre,  and  the  translucent  and 
apparent  bareness  of  the  constrictor  muscles,  are  characteristic. 
In  the  naso-pharyngeal  cavity,  digital  exploration  may  convey 
information  concerning  the  wide  gaping  of  the  tubal  orifices,  the 
precipitous  projection  of  the  tubal  prominences,  and  the  sinking 
inwards  of  the  atrophic  tonsil ;  and  rhinoscopy  reveals  still  more 
concerning  the  color  and  dryness  of  the  parts.  In  one  case,  with 
the  mirror,  I  saw  the  shrinkage  appearing  on  the  roof  of  the 
pharynx  alone ;  in  several  individuals  (elderly  people),  there 
were  alterations  also  on  the  lateral  walls,  the  ring  of  veins  about 
the  tubal  orifices  and  the  choanse  was  present,  and  there  was  also 
the  above-described  similar  atrophic  condition  of  the  nasal  mu- 
cous membrane. 

The  treatment  is  limited  to  procedures  which  moderate  the 
symptoms.  In  the  naso-pharyngeal  space  the  nasal  douche  is 
useful,  with  warm,  diluted  milk,  or  solutions  of  salt  or  muriate 
of  ammonia.  The  frequent  snufiing  up  of  such  solutions,  also, 
as  well  as  the  use  of  tobacco  snuff,  affords  temporary  alleviation. 
For  the  lower  pharynx  we  may  resort  to  the  frequent  swallow- 
ing of  small  quantities  of  fluid,  the  choice  of  which  (among  other 
things,  whether  hot,  containing  fruit  juice,  carbonic  acid,  etc.)  is 
best  left  to  the  patient  himself.  They  should  be  swallowed  after 
as  long  retention  as  possible,  with  the  head  bent  backwards. 
Frequent  drinking  in  general,  the  chewing  and  gradual  swallow- 
ing of  fruit  bonbons,  sticks  of  inspissated  liquorice  juice,  and  the 
like,  are  also  useful.  In  some  cases,  annoying  symptoms  are 
alleviated  for  some  time  by  severe  u-ritant  influences  upon  the 
mucous  membrane  (pencilling  with  concentrated  solutions  of 
nitrate  of  silver,  with  pure  or  diluted  tincture  of  iodine). 


MOEBID  GEOWTHS.  101 


Morbid  Growths. 

In  the  naso-pharyngeal  cavity,  in  addition  to  the  previously- 
described  polypoid  formations  due  to  hypertrophy  of  the  cyto- 
genetic layer  (Meyer's  adenoid  vegetations),  we  find  mucous 
polypi,  fibroids,  sarcomas  also,  encliondromas,  and  occasionally 
carcinomas,  the  naso-pharyngeal  polypi  of  the  surgeons.  They 
often  spring  from  the  roof  of  the  pharynx  and  also  from  its  pos- 
terior and  lateral  walls,  or  they  grow  from  the  nose  or  from  the 
upper  jaw  into  the  interior  of  the  cavity.  The  larger  growths 
sometimes  have  several  (secondary)  points  of  insertion. 

Symptoms. — Tumors  of  large  circumference  produce  abolition 
of  nasal  respiration  and  alteration  of  speech.  An  impediment  to 
swallowing  takes  place  when  they  exercise  pressure  upon  the 
soft  palate.  This  may  be  crowded  far  forwards  and  downwards. 
Prom  this  cause  there  is  a  want  of  closure  above  in  the  act  of 
deglutition  ;  in  consequence  of  which,  the  ingesta,  fluids  espe- 
cially, get  into  the  naso-pharyngeal  space  and  into  the  nose. 
When  these  tumors  acquire  greater  extent,  the  symptoms  pro- 
duced by  pharyngeal  tumors  (increased  dysphagia,  and  dyspnoea) 
become  superadded. 

Diagnosis  and  treatment. — The  presence  of  the  tumor,  and, 
when  not  too  large,  its  insertion  also,  may  be  determined  by 
examination  with  the  mirror,  the  finger,  and  the  probe.  The 
measures  employed  to  remove  or  reduce  such  tumors  are  of  the 
most  variable  kind  (evulsion  or  twisting  off  of  the  smaller  ones 
by  forceps  or  the  fingers,  ligature,  crushing,  cauterizations  also, 
undertaken  with  the  hot-iron  and  the  gas-flame,  excision  with 
the  knife,  galvanic  cautery,  and  electrolysis).  In  many  cases,  a 
preliminary  operation  is  requisite  (division  or  detachment  of  the 
soft  palate,  partial  or  total  resection  of  the  upper  Jaw).  Fatal 
terminations  and  recurrences  are  reported,  as  well  as  favorable 
results. 

In  the  lower  pliarynx,  the  morbid  growths  ta,ke  their  origin 
from  its  walls,  or  from  parts  outside  of  these  walls,  lying  behind 
them— from  the  periosteum  of  the  vertebrae,  the  sheath  of  con- 
nective tissue  spread  out  in  front  of  the  vertebrfB,  and  from  the 
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lympliatic  glands :  pharyngeal  and  retro-pliaryngeal  tumors 
(W.  Busch). 

But  few  observations  exist  ■concerning  smaller  formations. 
Von  Lusclika  found  a  papilloma  measuring  three  by  seven  mm. 
(three-twenty-fiftlis  to  seven-twenty -fifths  of  an  inch),  which 
sprang  from  the  posterior  surface  of  the  larynx,  and  hung  down 
into  the  lower  portion  of  the  lower  pharynx.  Sommerbrodt  saw 
one  upon  the  posterior  pharyngeal  wall  barely  the  size  of  a  bean ; 
and  B.  Wagner  saw  one  the  size  of  a  hemp -seed  in  the  same 
locality.  In  two  cases  I  observed  a  condition  of  the  mucous 
membrane  of  the  posterior  wall,  which  might  be  termed  pharyn- 
gitis villosa.  Numerous  minute  papillomata,  from  to  of 
an  inch  in  height,  gave  it  a  velvety  appearance.  Fibroids,  also,  of 
very  small  volume,  have  been  observed.  Thus  Voltolini  reports 
one,  the  size  of  half  a  pigeon' s  egg,  located  on  the  posterior  wall. 
Mosler  describes  leuksemic  tumors  of  the  swollen  and  congested 
pharyngeal  mucous  membrane  and  the  glands  belonging  to  it 
(numerous  pulpy,  glistening  tumors)  under  the  name  pharyn- 
gitis leuccemica. 

The  large  morbid  growths  of  the  lower  pharynx  are  mainly 
fibroids  or  sarcomas,  and  also  carcinomas  (epithelial  cancer  and 
enceplialoid)  and  enchondromas.  They  may  attain  a  very  con- 
siderable size,  and  extend  from  the  cricoid  cartilage  to  the  base  of 
the  skull,  as  in  a  case  reported  by  Fischer  (of  Innsbruck). 

The  character  of  the  symptoms  occasioned  by  these  tumors 
depends  chiefly  upon  their  seat  and  their  size.  Small  growths 
may  remain  wholly  unnoticed,  or,  from  lying  in  the  vicinity  of 
the  larynx  or  in  contact  with  it,  may  produce  cough  only,  as  in 
the  cases  reported  by  Voltolini  and  Sommerbrodt.  In  the  case  of 
voluminous  tumors,  the  movements  of  the  head  generally  are 
impeded,  especially  in  turning  it ;  and  there  is  difiiculty  in 
swallowing  and  in  breathing.  Even  inanition  may  result  or 
death  by  suffocation  (among  others,  in  a  case  described  by  Holt). 
The  cancers  are  indicated  by  rapid  destruction  of  tissue,  disposi- 
tion to  bleed,  suppuration,  and  recurrence — by  swelling  of  the 
lymphatic  glands,  in  part  by  rapid  growths,  and  often  by  lan- 
cinating pains. 

Diagnosis. — The  presence  and  consistence  of  the  morbid 
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growth  may  be  ascertained  by  dii-ect  inspection  or  by  inspection 
with  the  mirror  when  it  is  deeply  or  laterally  situated,  and  by 
palpation  with  the  finger  and  the  probe.  The  larger  growths 
appear  covered  with  a  slightly  movable  mucous  membrane, 
showing  numerous  dilated  veins.  This  mucous  membrane  may 
become  ulcerated  even  in  cases  of  benign  tumors  of  great  size  (by 
the  mechanical  influence  of  the  ingesta  which  are  forced  through 
what  remains  of  the  opening  of  the  throat). 

Treatment. — Removal  with  the  knife  or  scissors,  evulsion 
with  blunt  instruments,  and  the  use  of  the  galvano-cautery,  are 
all  rendered  very  difficult  in  cases  where  the  growth  is  of  consid- 
erable extent.  Then  there  is  the  proximity  to  the  large  vessels 
of  the  neck,  and  the  frequent  occurrence  of  severe  inflammatory 
reaction.  In  some  cases  which  are  not  adapted  to  operations 
(extensive  cancerous  formations),  nutrition  by  means  of  the 
stomach  tube,  and  the  operation  of  tracheotomy  may  become 
necessary,  as  well  as  the  frequent  removal  or  scooping  out  of 
rapidly  growing  masses. 

Neuroses. 

In  reference  to  the  neuroses,  the  reader  is  referred  to  Yols. 
XI.  and  XII.  of  this  cyclopaedia,  as  well  as  to  the  description 
of  the  nervous  affections  of  the  soft  palate,  which  have  much  in 
common  with  those  of  the  lower  pharynx,  as  regards  their  mode 
of  origin,  condition,  and  symptoms.  In  this  place  certain  neu- 
roses only,  of  local  interest,  will  be  considered. 

AncBstliesia  of  the  mucous  membrane  does  not  often  come 
under  observation,  whether  existing  alone  or  associated  with 
diminished  reflex  action. 

ITypercBstJiesia  is  more  frequent,  and  is  associated  with  in- 
creased reflex  irritability  (movements  of  deglutition,  gagging, 
vomiting,  cough,  and  increased  secretion).  It  is  as  frequent  in 
completely  healthy  individuals,  as  in  those  with  local  affections. 
Examination  with  the  mirror,  palpation,  even  an  extended 
inspection  of  the  posterior  wall  of  the  lower  pharynx,  digital 
exploration  of  the  naso-pliaryngeal  space,  and  the  introduction 


104  WENDT. — DISEASES  OE  THE  N-ASO-PnARYNGEAL  CAVITY. 

of  the  catheter  into  the  Eustachian  tube  may  be  thereby  ren- 
dered difficult  and  even  impossible.  The  general  (bromide  of 
potassium)  or  local  ansesthetics  (chloroform  mixed  with  a  solu- 
tion of  morphia  in  acetic  acid,  hydrochloric  ether,  and  bro- 
mide of  potassium),  employed  for  the  purpose  of  diminishing 
this  disturbing  sensitiveness,  have  not  proved  reliable.  Von 
Bruns  has  seen  advantage  from  the  use  of  tannin  (spraying 
with  a  solution  of  from  three  to  eight  grains  to  the  ounce  of 
water,  pencilling  with  a  consistent  mixture  of  glycerine  and 
a  little  water).  The  psychical  influence  exerted  upon  the 
patient  is  of  value  (among  other  things,  diverting  the  attention, 
in  which  category  I  include  Tiirck's  recommendation  of  contin- 
uous gasping  respiration,  as  though  "out  of  breath");  blunt- 
ing the  sensibility  of  the  parts  by  the  patient's  practising  on 
himself  and  gradually  accustoming  these  parts  to  the  necessary 
manipulations,  is  also  important.  The  advice  of  von  Bruns, 
not  to  undertake  these  manipulations  on  a  full  stomach,  is  like- 
wise worthy  of  mention.  Finally,  the  different  sensitiveness  of 
different  localities,  even  under  normal  conditions,  is  to  be  re- 
garded in  the  introduction  of  instruments,  and  in  mechanical 
influences  exerted  at  these  points.  It  is  greatest  on  the  arches 
of  the  palate,  upon  the  posterior  upper  surface  of  the  epi- 
glottis (von  Bruns),  and  at  the  base  of  the  tongue ;  and  slightest 
upon  the  posterior  pharyngeal  wall ;  greater  on  the  posterior 
surface  of  the  soft  palate  than  on  its  anterior  surface. 

The  isolated  neuroses  of  the  muscles  of  the  palate  and  the 
Eustachian  tube  are  little  known  to  those  who  are  not  aural 
surgeons.  Some  persons  can  produce  a  loud  cracking  noise  in 
the  ears,  which  is  similar  to  the  sudden  stretching  of  the  tym- 
pani  membrane  caused  by  the  contraction  of  the  tensor  tym- 
panic muscle  (Joh.  Miiller),  but  which  occurs  in  consequence  of 
a  rapid  abduction  of  the  lateral  wall  of  the  tube  from  the  me- 
dian wall,  by  the  forcible  contraction  of  the  tensor  palati  (Polit- 
zer,  von  Luschka,  Lowenberg).  Such  a  cracking,  though  weak, 
often  occurs  in  an  ordinary  act  of  deglutition. 

In  other  persons  the  noise  occurs  involuntarily,  from  a  clonic 
spasm  of  the  tensor  palati^  sometimes  very  frequently,  and  also 
rhythmically,  periodically,  very  loud,  and  even  audible  through- 
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out  an  entire  room  (Schwartze),  disturbing  rest  at  night  (Boeck). 
The  movement  of  the  soft  palate  accompanying  this  has  been 
observed  rhiuoscopically  (Boeck).  In  one  case  the  larynx  was 
raised  at  the  same  time  (Boeck) ;  in  another  (Kiij^per),  in  addition 
to  this,  there  were  also  convulsive  movements  of  the  muscles  of 
the  eyes,  nose,  and  mouth.  In  two  cases  recovery  followed 
electrization  of  the  palatine  muscles. 

Rudinger  reports  a  clonic  spasm  of  his  own  tubal  muscles 
(gaping  of  the  tube)  of  short  duration.  Whatever  he  spoke 
during  its  continuance  was  heard  in  the  affected  ear  with  annoy- 
ing intensity. 

Disturbances  of  hearing,  which  appear  some  time  after  diph- 
theritis,  may  be  referred  to  paralysis  of  the  muscles  of  the  tube, 
if  a  corresponding  condition  of  the  soft  palate  can  be  demon- 
strated, and  there  are  no  other  important  alterations  in  the  ear 
except  diminished  atmospheric  pressure  in  the  cavity  of  the  tym- 
panum. Inability  to  open  the  tube,  in  consequence  of  paralysis 
of  the  tensor  palati,  cannot  fail  to  produce  this  effect,  and  thus 
at  once  produces  a  purely  mechanical  hardness  of  hearing.  Cases 
which  probably  belong  in  this  category  have  been  reported  by 
Jackson  and  Thompson  (among  others,  great  diminution  of  hear- 
ing in  complete  paralysis  of  the  muscles  of  deglutition,  even- 
tually leading  to  death  from  starvation). 


Foreign  Bodies.   Traumatic  Emphysema. 

Foreign  bodies  of  importance  are  hardly  ever  encountered  in 
the  naso-pharyngeal  cavity,  apart  from  the  entrance  of  ingesta 
in  cases  of  defects  of  the  palate,  in  dislodgement  of  the  palate  by 
morbid  growths,  or  in  paralysis  of  its  muscular  apparatus.  They 
can  otherwise  only  gain  access  by  direct  introduction,  on  purpose, 
or  during  the  act  of  vomiting.  In  this  manner  no  doubt  an  ascaris 
was  conveyed  into  the  nares,  which  then  crept  into  the  Eusta- 
chian tube  (Andry) ;  and  the  same  is  true  of  a  grain  of  barley, 
which  was  found  projecting  out  of  the  orifice  of  the  tube,  in  the 
post-mortem  examination  of  a  man  who  had  suffered  for  several 
years  with  an  annoying  noise  in  the  ear,  associated  with  a  pecu- 
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liar  sensation  in  the  lower  pharynx  (Fleischmann).  An  old 
philologist  (case  of  Heckscher),  who  had  been  in  the  daily  habit 
of  introducing  the  Eustachian  catheter  in  his  own  person,  and 
cleansing  his  Eustachian  tube  through  it  by  means  of  a  crow 
feather  fastened  to  a  whalebone  probe,  happened  to  get  the  at- 
tachment of  this  peculiar  instrument  loosened.  The  feather  re- 
mained behind,  with  one  end  in  the  tube  and  the  other  in  one  of 
the  choanse.  After  some  days  the  patient  freed  liimself  by 
means  of  his  fore-finger  passed  up  behind  the  soft  palate — a 
hint  towards  digital  exploration  and  removal  of  foreign  bodies 
in  similar  cases  (broken  laminaria  bougies  :  Wendt). 

The  prolonged  presence  of  foreign  bodies  is  not  frequent  in 
the  lower  pharynx  either.  Such  bodies  as  remain  caught  in  con- 
sequence of  their  size,  are  usually  retained  in  the  region  of  the 
cricoid  cartilage  (where  the  calibre  of  the  pharynx  is  si  it- formed, 
and  little  dilatable).  Fishbones,  needles,  and  other  sharp  bodies 
sometimes  bore  themselves  into  the  walls,  in  various  places. 
More  frequently  they  pass  the  cavity  without  exciting  injury,  or 
with  merely  temporary  wounding  of  the  mucous  membrane, 
causing  a  slight  amount  of  pain  for  some  days. 

The  presence  of  foreign  bodies  is  usually  attended  with  dis- 
turbances of  various  kinds,  pain,  difficulty  of  swallowing,  and 
cough.  In  a  woman,  in  whom  a  needle  had  remained  sticking  in 
the  posterior  wall  of  the  lower  pharynx  for  tliree  years,  there 
was  continuous  disposition  to  cough,  and  "cutting"  pain.  A 
chronic  catarrh  remained  after  its  removal  (Hutton).  In  another 
case,  a  palatal  plate  with  six  artificial  teeth,  which  was  firmly 
impacted  behind  the  entrance  into  the  larynx,  and  which  had  to 
be  removed  with  polypus  forceps,  excited  an  epileptic  paroxysm 
(Matthews).  In  cases  of  foreign  bodies,  of  unusual  size,  filling  the 
lower  portion  of  the  pharynx  and  compressing  the  lar3mx,  death 
from  suffocation  may  result :  as  in  a  case  reported  by  Bard 
(a  sponge  swallowed  by  an  insane  patient),  and  one  by  Bardeleben 
(tough  veal).  A  foreign  body  caused  the  death  of  a  teacher  who,  in 
stooping,  broke  off  the  mouth-piece  of  a  long  pipe  he  was  smok- 
ing. The  fragment  bored  itself  into  the  lateral  palatal  region 
without  being  noticed,  according  to  his  statement,  and  was 
retained  for  eight  months,  giving  rise  to  a  tumor  on  the  affected 
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side  of  the  throat  beneatli  the  mastoid  process.  Death  ensued 
in  consequence  of  a  hemorrhage  from  the  carotid,  which  had  been 
wounded  by  the  sharp  point  of  the  pipe  in  a  forcible  movement 
of  the  head  (Fingerhuth). 

Foreign  bodies  impacted  in  the  lower  pharynx  are  removed 
with  forceps-like  instruments — where  necessary,  under  the  guid- 
ance of  the  laryngoscopic  mirror.  If  they  are  very  large,  or  cause 
symptoms  threatening  life,  the  propriety  of  making  an  external 
opening  into  the  pharynx  (subhyoidal)  may  have  to  be  considered. 

Emphysema  in  the  walls  of  the  naso-pharyngeal  cavity  and 
the  lower  pharynx,  at  first  in  the  immediate  vicinity  of  the 
Eustachian  tube,  is  not  altogether  rare,  and  is,  in  a  certain  sense, 
due  to  the  instrumentality  of  a  foreign  body.  It  follows  the  use 
of  the  Eustachian  catheter.  The  air,  which  for  various  reasons 
may  be  blown  or  driven  through  the  catheter,  forces  its  way 
under  the  edge  of  certain  little  accidental  openings  in  the  mucous 
membrane,  and  gains  access  to  the  cellular  tissue.  These  openings, 
or  losses  of  substance,  may  either  have  existed  previously,  or  may 
be  occasioned  by  awkward  manipulation  of  the  catheter,  or  by  the 
use  of  sounds,  or  of  sharp  or  jagged  instruments.  The  air,  having 
reached  the  cellular  tissue,  often  spreads  rapidly  in  various  direc- 
tions, generally  at  once  to  the  corresponding  side  of  the  soft 
palate,  to  the  uvula,  and  to  the  lateral  and  posterior  walls  of  the 
lower  pharynx.  The  uvula  and  soft  palate  often  undergo  a 
considerable  increase  in  volume,  assume  a  whitish,  spongy  appear- 
ance (like  emphysematous  lung  tissue),  and  crackle  under  the 
touch.  The  difficulty  of  swallowing,  and  a  peculiar  alteration  in 
the  voice  make  it  almost  impossible  to  overlook  the  development 
of  emphysema.  Left  to  itself,  it  may  extend  over  the  neck, 
cheeks,  eyelids,  even  over  the  entire  head,  breast,  and  arms, 
placing  the  patient,  for  a  time,  in  a  deplorable  condition.  I  ac- 
count for  the  fact  that  the  emphysema,  during  a  certain  number 
of  hours  or  even  days,  keeps  extending  to  new  regions,  on  the 
supposition  of  the  existence  of  a  valve-like  flap  at  the  point 
where  the  air  entered,  near  the  orifice  of  the  tube,  which  opens 
and  shuts  in  the  movements  of  deglutition. 

After  a  few  days,  five  at  furthest,  the  tumor  disappears. 
With  regard  to  the  cause  of  the  sudden  death  which  followed  in 
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two  cases  (Turnbull),  after  powerful  compression  of  air  into  the 
middle  ear,  with  the  compression  process  formerly  in  use,  the 
view  has  been  repeatedly  advanced  that  it  was  due  to  an  extension 
of  the  emphysema  over  the  mucous  membrane  of  the  laryngeal 
entrance  {lig.  ary-epiglottica),  to  an  emphysema  of  the  glottis,  or 
a  compression  of  the  larynx  by  the  tumor  in  the  throat  (Volto- 
lini).  But  other  explanations  are  not  to  be  excluded.  At  any 
rate,  difficulty  of  breathing  is  very  infrequent,  and  only  of  moder- 
ate severity  (pressure  in  the  throat),  and  it  no  doubt  occurs  in 
consequence  of  the  swelling  of  that  portion  of  the  posterior  wall 
lying  behind  the  larynx.  In  one  such  case  Voltolini  saw  one 
ventricular  band  a  little  swollen ;  I  myself  have  seen  nothing 
abnormal  in  the  larynx.  At  the  same  time,  the  i^ossibility  of  the 
larynx  being  involved  in  the  emphysema  should  always  lead  to 
prompt  interference. 

By  immediate  shallow  incisions  with  scissors  into  the  most 
accessible  parts  infiltrated  with  air  (uvula,  palatine  arches),  upon 
which  they  usually  collapse  at  once,  and  by  pressing  the  air  out 
of  the  subcutaneous  tissue  with  the  finger,  it  is-  almost  always 
possible  to  arrest  any  further  development,  and  to  allay  the 
sufferings  of  the  patient.  This  should  not  be  neglected,  even 
when  the  commencement  of  the  process  has  been  overlooked,  and 
the  emphysema  has  already  spread  to  a  great  extent. 

A  similar  submucous  emphysema  of  both  cavities,  most  fre- 
quently, and  chiefly  the  upper  one,  must  occur  in  many  cases  of 
fracture  of  the  upper  jaw  and  the  body  of  the  sphenoid  bone. 

An  artificial  cedema  of  the  lower  pharynx  occurred  in  a  young 
man,  in  whom  the  author  attempted  to  make  a  copious  injection 
from  a  syringe  through  the  catheter  into  the  middle  ear,  so  as  to 
remove  some  viscid  secretion  through  an  incision  in  the  tym- 
panic membrane.  As  he  began  the  operation,  the  patient  at  once 
experienced  a  sensation  as  if  something  ran  down  to  the  sternum 
within  the  affected  side  of  the  throat  in  the  vicinity  of  the  larynx. 
Swallowing  was  impeded,  and  speech  was  altered  as  in  a  case  of 
emphysema,  and  the  lateral  cervical  region  was  somewhat  sensi- 
tive to  pressure.  The  manifestations  disappeared  during  the 
course  of  twenty-four  hours. 
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Introduction. 

While  a  thorough  knowledge  of  the  anatomy  and  physiology 
of  the  parts  involved  is  a  most  important  pre-requisite  to  the  study 
of  disease  in  any  portion  of  the  body,  such  information  is  ab- 
solutely indispensable  in  the  investigation  of  diseases  of  the 
stomach  and  intestines. 

It  may  indeed  be  asserted  that  in  these  affections  a  knowledge 
of  physiology  is  the  more  important,  because  the  products  of  the 
organs  which  are  acting  under  abnormal  conditions  may  themselves 
be  submitted  to  direct  examination.  In  addition,  the  essentially 
chemical  nature  of  the  digestive  process,  as  well  as  the  accessi- 
bility of  the  organs  concerned,  presents  the  opportunity  of  ob- 
taining an  insight  into  the  nature  of  the  morbid  action  by  experi- 
mental methods,  and  of  rectifying,  or  at  least  ameliorating,  by 
means  of  appropriate  remedies,  the  functional  disturbances  of 
the  stomach  and  intestines. 

For  this  reason  a  brief  consideration  of  those  points  in  the 
anatomy  and  physiology  of  these  organs,  which  come  most  fre- 
quently into  question  at  the  bedside,  shall  precede  the  discus- 
sion of  the  diseases  in  detail.  The  object  of  this  introduction 
being  thus  fulfilled,  the  reader  may  be  referred  for  further  infor- 
mation to  the  various  text-books  on  anatomy  and  physiology. 
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AFFECTIONS  OF  THE  STOMACH. 


Preliminary  Anatomical  Remarks. 
Position  of  the  Stomach. 

According  to  Lusclika,  on  whose  work,'  wMcli  is  especially 
clinical  in  its  scope,  the  following  description  of  the  relative 
position  of  the  stomach  and  intestines  is  chiefly  based,  full 
five-sixths  of  the  whole  volume  of  this  organ  lies  on  the  left 
side  of  the  body ;  the  remaining  sixth,  situated  to  the  right  of 
the  median  line,  includes  only  the  pylorus  and  its  surround- 
ings, and  lies  entirely  behind  the  quadrate  lobe  of  the  liver, 
so  that  morbid  alterations  about  the  pylorus  {e.  g.,  ulcers, 
carcinoma,  etc.),  can  only  be  palpated  when  an  abnoraial  subsi- 
dence of  this  part  below  the  border  of  the  liver  has  taken  place. 
Nor  can  palpation  of  the  cardia  and  lesser  curvature  through  the 
abdominal  walls  be  accomjDlished,  as  a  glance  at  the  accompany- 
ing diagrams,  sketched  from  Luschka's  plates,  will  show. 

The  vertex  of  the  fundus  constitutes  the  highest  point  of  the 
stomach,  while  the  lowest  point  lies  in  the  convexity  of  the  greater 
curvature,  to  the  left  of  the  median  line  ;  to  the  right  of  this  the 
curvature  rises  somewhat  abruptly  towards  the  pyloric  ex- 
tremity. 

The  positions  of  the  narious  regions  of  tlie  stomacJi  are  as 
follows  r  The  pylorus  is  situated  in  the  right  sternal  line  (drawn 
down  along  the  right  border  of  the  sternum),  below  the  apex  of 
the  ensif orm  process.  The  cardia  lies  in  the  left  sternal  line,  above 
the  commencement  of  the  ensiform  process.     The  lesser  curva- 
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ture  runs  near  to,  and  parallel  with,  the  vertebral  column  on 
the  left  side.  The  greater  curvature,  leaving  the  border  of  the 
(liver  in  the  neighborhood  of  the  fundus  of  the  gall-bladder,  de- 
scends towards  the  left  hypochondrium,  within  which  region 
the  fundus  of  the  stomach  appears  to  be  situated  in  toto. 

The  relations  of  the  stomach  to  the  neighboring  parts  are  interesting,  from  a 
pathological  point  of  view.  Tliey  are  as  follows:  the  greater  portion  of  the  left 
segment  of  the  stomach  is  bounded  superiorly  by  the  diaphragm ;  its  fundus  rests 
against  the  spleen  and  left  kidney ;  its  lesser  curvature  and  a  part  of  the  body  of 
the  organ  are  bounded — witli  only  the  sac  of  the  omentum  intervening — by  the  pan- 
creas, which  lies  in  a  transverse  position  behind  the  stomach,  and  by  the  accom- 
panying splenic  artery  and  vein ;  the  greater  curvature  of  the  stomacli  and  a  portion 
of  its  anterior  surface,  as  well  as  its  pyloric  portion,  are  bounded  by  the  liver;  and, 
finally,  a  large  portion  of  its  greater  cuiTature  rests  against  the  transverse  colon.  All 
these  organs,  which  are  joined  to  the  stomach  by  folds  of  the  peritoneum,  may,  by 
contiguity,  participate  with  the  latter  in  any  morbid  process  in  which  this  may 
become  involved. 


Structure  of  the  Stomach. 

The  walls  of  the  stomach  consist,  as  is  well  known,  of  three 
layers— the  serous,  the  muscular,  and  the  mucous.  Of  these, 
the  serous  layer  requires  no  further  description,  since  all  that  is 
necessary  has  been  said  regarding  it  when  speaking  of  the  rela- 
tions of  the  stomach  to  other  organs. 

The  muscular  coat  is  directly  continuous  with  that  of  the 
oesophagus,  and  is  divided,  like  this,  for  the  most  part,  into  an 
outer  stratum,  the  fibres  of  which  run  longitudinally,  and  an 
inner,  in  which  the  fibres  run  circularly  around  the  lumen.  In 
addition  to  these  two  principal  strata,  there  is  a  third,  that  of 
the  fihrce  ohliqucB,  constituting  the  innermost  stratum. 

The  structure  of  the  mucous  membrane  demands  a  fuller 
description,  particularly  since  our  views  as  to  its  anatomical 
conformation  have  of  late  become  decidedly  changed  and  en- 
larged. 

Tlie  mucous  layer  is  connected  with  the  muscular  layer  of  the  stomach  by  a 
loose,  comparatively  broad-meshed  connective  tissue  (the  stratum  cellulosuni  seu 
[lamma]  nervea).    As  a  result  of  tliis  arrangement,  the  mucous  layer  is  enabled, 
during  contraction  of  the  muscular  coat,  to  fall  into  folds,  more  or  less  independ- 
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ent,  as  regards  their  direction,  of  those  of  the  muscular  layer.  Tliese  folds  stand 
out  like  large  ridges ;  and,  in  addition,  there  is  a  network  of  minute  wrinkles.  The 
latter  give,  daring  life,  to  the  inner  surface  of  the  stomach  a  granular,  "  warty  " 
appearance  {etnt  mamelonne),  which,  however,  disajjpears  a  short  time  after  death, 
and  which  is  only  met  with  post-mortem,  subsequently  to  the  cessation  of  muscular 
tonicity,  in  certain  pathological  conditions,  of  which  more  explicit  mention  shall 
be  made  further  on.  The  relatively  considerable  area  of  the  mucous  membrane,  in 
comparison  with  that  of  the  contractile  muscular  layer,  may  possibly  account  for 
the  fact  that  even  the  sudden  tearing-oif  of  a  small  portion  of  mucous  membrane 
may  occur  without  considerable  loss  of  blood  ;  a  striking  instance  of  which  von 
Ziemssen  and  I  have  observed  during  the  use  of  the  stomach  pump.'  It  is  pos- 
sible that  in  such  cases  the  muscular  coat,  occupying  the  position  where  the  mucous 
membrane  has  been  abraded,  is  greatly  irritated  by  tlie  contents  of  the  stomach, 
and  so  becomes  roused  to  energetic  contraction,  so  that  the  margins  of  the  breach 
in  the  mucous  membrane  become  puckered  together  towards  the  middle,  like  the 
neck  of  a  tobacco-pouch,  thus  preventing  serious  hemorrhage. 

These  small  apparent  humps,  whicli  are  created  by  the  natural  wrinkling  of  the 
mucous  membrane,  must  be  carefully  discriminated  from  the  permanent  hump-like 
prominences  due  to  the  presence  of  the  conglobate  glands,  which  are  imbedded  in 
the  substance  of  the  mucous  membrane. 

Next  in  order  to  the  nervea  (passing  inwards)  comes  tlie 
muscularis  mucosce,  wliicli  forms  tlie  connecting  tie  between  tlie 
nervea  and  the  glandular  layer  proper.  This  is  composed  of 
smooth  muscular  fibres,  which  send  their  processes  up  between 
the  blind  ends  of  the  gland  tubules. 

The  propria,''''  that  portion  of  the  mucous  membrane  which 
was  first  accurately  described  by  Henle,  and  which  is  situated  in 
immediate  contact  with  the  muscularis  mucosae,  seems  to  serve 
as  a  framework  for  the  innermost  layer  of  gland  tubules.  It  is 
essentially  of  the  nature  of  connective  tissue,  and  possesses  two 
varieties  of  cell  elements  of  somewhat  uncertain  significance — the 
stellate  cells,  belonging  more  particularly  to  the  true  wall  of  the 
gland  tubule ;  and  the  lymphoid  cells,  situated  between  the 
gland  tubules,  and  often  existing  in  great  numbers.  The  latter 
are  crowded  together  in  certain  localities  to  such  an  extent  that 
they  press  the  gastric  glands  aside,  and  form  lenticular  pro- 
tuberances of  the  mucous  membrane  (glandulse  lenticulares  sen 
conglobatfe). 


'  V.  Zicmaaen,  Deutsches  Archiv  fiir  klin.  Med.  X.  pp.  68-69. 
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Their  number  varies  considerably  in  different  individuals ;  occasionally  they  are 
altogether  wanting ;  at  other  times  they  form  groups,  scattered  over  the  entire 
stomach.  Their  peculiar  deportment  in  typhoid  fever  is  interesting.  In  tliis  affec- 
tion they  occasionally  become  ulcerated,  like  the  agminated  glands  of  tlie  small 
intestines,  of  which  I  have  recently  had  an  opportunity  of  observing  a  striking 
example. ' 

Finally,  the  true  gland-layer  presents  itself  as  the  innermost 
part  of  the  mucous  membrane.  The  glands  of  the  stomach, 
estimated  at  five  million  in  number,  belong  to  the  tubular 
variety.  Two  sorts  have  long  been  distinguished,  the  peptic-^ 
glands  and  the  mucous  glands.  These  designations  connect  with 
the  names  the  supposition  of  certain  functions  for  both  glands. 
On  account  of  the  variations  in  our  physiological  opinions, 
which,  on  this  subject  especially,  have  of  late  become  exceeding- 
ly confused,  it  will  be  advisable  to  distinguish  both  kinds  of 
glands  only  by  their  distribution  and  anatomical  relationships, 
and,  therefore,  to  speak  of  ^'■principal  glands''^  (Hauptdrtisen) 
and  '•'•pyloric  glands.'''' 

As  regards  the  microscopic  character  of  the  contents  of  the  glands,  recent  in- 
vestigations by  Rollett  and  Heidenhain  have  decidedly  modified  the  views  formerly 
held. 

The  pyloric  glands  are  found  in  the  neighborhood  of  the  pylorus,  and  are  more 
simple  in  structure  tlian  the  principal  glands ;  the  columnar  epitlielium,  which  is 
found  around  the  openings  of  all  the  glands,  extending  down  in  the  former  con- 
tinuously to  the  very  bottom  of  the  gland,  only  displaying  more  diminutive  and 
finely  granular  cells  at  the  lowest  part. 

The  principal  glands,  on  the  other  hand,  contain,  in  addition  to  columnar 
epithelium,  large,  dark,  flat,  granular  lining  cells  (Heidenhain ;  formerly  called 
"peptic  cells"),  wliicli  are  found  most  plentifully  at  the  commencement  of  the 
gland  tubule.  To  particnlarize :  after  the  initial  portion  {Anfangsstiick) '  of  the 
gland,  with  its  slender  columnar  epithelium,  follows  a  boundary  portion  with 
somewhat  wider,  more  granular  cylindrical  cells ;  next  to  this  comes  a  portion  (the 
middle  portion'")  in  which  the  columnar  epithelial  cells  become  so  insignificant  in 
comparison  with  the  lining  cells,  that  certain  observers  (Rollett,  Frey,  and  others) 


'  Kllnische  Berichte  von  der  mediciniscben  Abtheilung'  des  Landoskrankenhauses  zu 
Jena,  herauagegeben  mit  Pemoldt  von  W.  Leube.  Erlangen.  1875. 

^  The  most  convenient  designation  is  that  of  initial  portion  (Magengrubcheu),  middle 
portion  (neck  of  the  gland,  external  intermediate  portion,  Rollett),  and  terminal  jwrtion 
(body  of  the  gland). 
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altogether  deny  the  presence  of  other  than  lining  cells  in  this  section  of  the  gland. 
So  far  as  I  can  judge  from  my  own  preparations,  I  must,  as  regards  this  point,  share 
the  views  of  the  latter  authorities ;  yet  Henle  may  be  correct  in  asserting  that  the 
truth  lies  midway — that  columnar  epithelial  cells  are  sometimes  wanting  entirely  in 
this  neighborhood,  and  sometimes  are  present,  but  are  crowded  aside  by  the  lining 
cells.  Finally  follows  the  true  gland  tuljule  (the  terminal  portion),  which,  as  is 
generally  acknowledged,  contains  both  kinds  of  cells;  the  cylindincal  cells  lie 
toward  the  lumen,  so  that  this  ai)pears  to  be  entirely  bounded  by  columnar  epithe- 
lium, while  the  lining  cells  are  in  contact  with  the  wall  of  the  tubule,  and  not  un- 
frequently  protrude  outwardly.  In  certain  cases  one  or  the  other  kind  of  epithe- 
lium appears  to  predominate  in  the  human  stomach,  so  that  in  these  instances,  as 
Henle  states,  sometimes  only  a  few  flat  cells  are  present ;  at  other  times  both  the 
middle  portion  and  the  blind  extremity  appear  for  the  most  part  filled  with  flat, 
granular  lining  cells.  (See  illustrations  in  Henle's  "  Eingeweidelehre,"  1873,  p. 
169.)  . 

In  addition  to  these  specific  glands,  there  are  also  usually, 
according  to  Cobelli,  certain  racemose  mucous  glands  in  the 
region  of  the  pylorus. 

The  surface  of  the  mucous  membrane  appears  irregularly 
provided  with  villous  projections  between  which  the  openings  of 
the  peptic  glands  are  situated. 

The  vascular  supply  is  arranged,  in  accordance  with  the 
almost  invariably  tubular  shape  of  the  glands,  in  the  form  of 
long-meshed  networks,  which  are  so  disposed  that,  from  the 
arterial  twigs  in  the  nervea,  very  delicate  vascular  canaliculi  run 
parallel  with  each  other  to  the  surface  of  the  mucous  membrane, 
and  surround  the  wall  of  the  gland  with  a  network  of  capil- 
laries. At  the  openings  of  the  glands  these  form  roundish 
plexuses,  which  consist  of  larger  vessels,  and  which  should  prob- 
ably be  regarded  as  the  commencements  of  veins.  The  elongated 
venous  radicles,  proceeding  from  this  point  by  a  pretty  straight 
course,  increase  rapidly  in  volume,  and  are  much  more  scattered 
than  the  ascending  arterial  twigs,  so  that  Frey  conjectures  that 
a  certain  amount  of  resistance  is  thus  offered  to  the  retimi  flow 
of  blood  in  them.^ 

The  lymph  canals  of  the  gastric  mucous  membrane  extend, 
as  Loven  has  recently  proved  by  injected  preparations,  to  the 

'  See  Eenle's  "  Eingeweidelehre,"  1873,  Fig.  110,  and  Fig.  406  in  Frey's  Histology 
(Eng.  trans.). 
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veiy  surface  of  this  membrane,  not,  as  was  formerly  supposed, 
merely  to  the  blind  ends  of  the  gland  tubules.  This  is,  of 
course,  important  in  connection  with  our  ideas  as  to  the  means 
by  which  absorption  takes  place  through  the  gastric  mucous 
membrane. 

The  nenes  originate  from  the  abdominal  portion  of  the  vagus, 
which,  on  the  left  side  of  the  body,  is  distributed  almost  exclu- 
sively to  the  stomach,  and  in  fact  to  its  anterior  face,  after 
having  formed  the  anterior  gastric  plexus  upon  the  cardia.  The 
right  branch,  on  the  other  hand,  sends  only  one-third  of  its 
filaments  to  the  gastric  parietes,  more  particularly  to  the  pos- 
terior, while  the  remaining  two-thirds  are  distributed  to  the 
other  abdominal  organs.  The  branches  of  the  vagus  form  anas- 
tomoses with  those  of  the  sympathetic,  which,  proceeding  from 
the  cceliac  plexus,  sends  a  number  of  ramifications,  in  company 
with  the  larger  vessels,  to  the  stomach.  The  nei-ve  filaments 
arising  from  this  double  source  form  in  the  submucous  layer  a 
network  which  is  provided  with  numerous  small  ganglia. 


Preliminary  Physiological  Remarks. 

Until  the  middle  of  the  last  century  the  ideas  prevalent 
regarding  the  process  of  digestion  were  somewhat  vague.  Thus 
mention  was  made  of  coction,  fermentation,  decomposition, 
or  maceration  of  the  food  taken  into  the  stomach.  It  is  true 
that  Boerhave^  had  already  somewhat  restricted  the  theory  of 
fermentation  in  the  stomach  by  calling  attention  to  the  part 
played  as  associated  causes  of  digestion  by  the  mechanical 
action  of  the  muscular  structure  of  the  stomach  upon  its  con- 
tents, and  by  the  movements  of  the  neighboring  great  vessels, 
of  the  diaphragm,  and  of  the  muscular  structure  of  the  ab- 
domen generally.  But,  in  the  period  immediately  following, 
the  theory  of  fermentation  received  support,  apparently  exact 
and  experimental,  from  the  researches  of  two  Englishmen, 
Pringle  and  McBride,'  who  carried  out  the  idea,  subsequently 


'  Instit.  med.  Physiol.  §  76-89. 

'  SpaUamani,  Researches  upon  the  Gastric  Juice.  Part  VI, 
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proving  so  fruitful,  of  imitating  digestion  artificially,  outside 
of  the  body.  They  showed  that,  at  the  proper  temperature, 
food,  mixed  with  saliva,  proceeded  to  a  sort  of  fermenta- 
tion with  the  development  of  gas,  and  they  inferred  the  occur- 
rence of  a  similar  transformation  of  the  food,  mingled  with 
saliva  and  gastric  juice,  within  the  stomach.  The  researches  of 
these  two  experimenters  were,  however,  by  no  means  exact. 
Those  of  Reaumur  and  Spallanzani  were  the  first  which  were 
conducted  with  that  thoroughness  and  precision  which  physio- 
logical investigation  demands.  While  the  former  shoAved  that 
the  fluid  formed  in  the  stomach  is  capable  of  digesting  fragments 
of  meat,  Spallanzani,  incomparable  as  a  j^hysiological  inves- 
tigator, proved,  in  opposition  to  previously  received  views,  that 
the  gastric  juice  hinders  fermentation  in  the  stomach,  since 
putrefying  meat,  after  remaining  in  this  organ  a  certain  time, 
becomes  dejDrived  of  its  bad  odor.  Spallanzani  instituted  upon 
himself  the  highly  ingenious  experiment,  which  had  already  been 
performed,  of  swallowing  small  wooden  tubes,  pierced  with  holes, 
so  as  to  allow  free  access  to  the  fluids  of  the  stomach.  The 
result  showed  that  it  is  the  gastric  juice,  and  not,  as  is  the  case 
with  certain  birds,  the  movements  of  the  muscular  structure, 
which  brings  about  digestion  of  the  food  ;  for  while  the  wooden 
tubes  swallowed  escaped  digestion,  the  enclosed  meat  did  not. 

From  the  period  of  these  pioneers'  experiments  our  knowl- 
edge of  gastric  digestion  has  developed  step  by  step  upon  the 
firm  basis  of  physiological  experiment.  The  most  important 
discoveries  of  the  period  immediatelj^  succeeding  that  of  Spal- 
lanzani, are  :  the  proof  of  the  existence  of  free  hydrochloric  acid 
in  the  gastric  mucus  by  Prout  in  1824,  and  the  demonstration 
of  j)epsin  by  Schwann  in  1836.  The  study  of  normal  digestion 
was  greatly  aided  by  a  fortunate  accident,  which  brought  under 
the  notice  of  Beaumont  a  man  suffering  from  gastric  fistula,  the 
result  of  a  gunshot  wound.  Still  further  aid  Avas  gained  through 
the  artificial  production  of  active  gastric  mucus  by  Eberle,  and, 
finally,  by  the  establishment  of  gastric  fistulas  in  living  dogs. 
Thus  were  obtained  the  means  requisite  for  a  clear  understand- 
ing of  the  chemical  processes  concerned  in  digestion. 

The  digestive  influence  of  the  stomach  upon  the  ingesta  is 
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due,  in  the  first  place,  to  the  gastric  juice,  the  specific  secretion 
of  tlie  gastric  glands.  This  is  acid  in  reaction,  and  is  only  found 
in  the  stomach  as  a  result  of  the  action  of  some  irritant  upon  the 
mucous  membrane, — the  mucous  surface  of  the  empty  stomach 
appearing  barely  moist,  and  yielding  no  decided  reaction.  Se- 
cretion once  aroused,  the  excitation  easily  extends  from  the 
locality  originally  stimulated  to  the  neighborhood.  The  gastric 
juice  may  indeed  continue  to  be  poured  out  even  after  the  irrita- 
tion which  originally  excited  it  has  been  withdrawn,  as,  for 
instance,  after  the  alkaline  saliva  swallowed  has  been  neutral- 
ized, or  after  the  ingestion  of  solution  of  soda  which  gives  rise  to 
a  particularly  persistent  secretion. 

The  acid  reaction  of  the  pure  gastric  Juice,  obtained  by  me- 
chanical irritation  of  the  mucous  membrane  of  the  empty  stom- 
ach, is  dependent  upon  the  presence  of  an  acid,  the  nature  of 
which  has  been  a  subject  of  discussion  for  some  decades  past. 
After  Prout,  in  1824,  had  shown  that  the  gastric  juice  affords 
hydrochloric  acid  on  distillation,  direct  proof  as  to  the  presence 
of  free  hydrochloric  acid  in  this  secretion  was  brought  forward 
by  C.  Schmidt.  This  investigator  demonstrated,  by  quantitative 
analysis  of  the  ash  of  gastric  Juice,  that  the  amount  of  hydro- 
chloric acid  precipitated  by  nitrate  of  silver  was  more  than 
equivalent  to  the  proportion  of  bases  present.  The  amount  of 
free  acid  present  is,  according  to  several  analyses,  about  two- 
tenths  of  one  per  cent. 

Frerichs,  on  the  other  hand,  had  already,  in  his  well-known 
and  valuable  work  upon  digestion,  declared  himself  in  favor  of 
lactic  acid  as  the  normal  acid  of  the  stomach.  This  view, 
originally  brought  forward  by  French  investigators,  has  con- 
tinued dominant  in  France  up  to  the  present  time." 

Although,  according  to  researches  which  have  been  thus  far 
made,  it  must  be  admitted  that  hydrochloric  acid  is  the  true 
acid  of  the  gastric  Juice,  yet,  on  the  other  hand,  the  important 
practical  fact  must  not  be  forgotten  that  after  the  stomach  has 
become  filled  with  food  no  free  hydrochloric  acid  can  be  found  in 
it.     On  the  contrary,  by  the  transformation  of  its  contents 


'  See  the  latest  edition  of  Beclard'a  widely-read  Physiology. 
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during  the  act  of  digestion,  other  acids  are  set  free,  in  particular 
lactic  acid  (by  the  metamorphosis  of  starch  in  the  stomach),  and 
these,  as  weU  as  butyric  acid,  are  supplanted  in  the  salts  con- 
taining them  by  hydrochloric  acid.  While  these  acids  most 
probably  originate  from  the  food,  the  hydrochloric  acid  may 
be  looked  upon  as  an  actual  product  of  secretion  on  the  part 
of  the  gastric  mucous  membrane. 

The  second  principal  constituent  of  the  gastric  juice,  in  addi- 
tion to  the  free  acids,  is  an  albumen-dissolving,  so-called  hydro- 
lytic  ferment— joep^m.  This  substance,  in  conjunction  with  hy- 
drochloric acid,  exerts  a  solvent  action  upon  albuminous  mat- 
ters, changing  the  latter  into  peptones,  which  represent  chemical 
and  physical  modifications  of  the  albuminates.  Neither  pepsin 
nor  hydrochloric  acid  singly  (although  the  latter,  after  long 
action,  seems  to  exert  a  peptonizing  influence)  is  capable  of 
affecting  that  transformation  of  albuminous  substances  which  is 
observed  in  digestion.  Both  constituents  must,  in  fact,  be  pres- 
ent in  the  gastric  juice  in  a  certain  relative  proportion  in  order 
to  induce  energetic  digestive  action. 

In  order  thsit  a  gastric  fluid  shall  retain  any  considerable  digestive  power,  the 
jyroportion  of  acid  contained  must  not  vary  from  the  normal  except  within  very  nar- 
row limits.  Digestive  fluids  wliose  proportion  of  acid  falls  short  of  or  exceeds 
these  limits  digest  poorly ;  but  since  different  albuminous  substances  require  dif- 
ferent quantities  of  acid  for  their  rapid  solution,  no  fixed  grade  of  acidity  can 
be  sjjecified  as  most  favorable  under  all  circumstances.  Thus,  for  example,  gluten 
appears  to  be  most  easily  dissolved  wlien  the  jjroportion  of  acid  is  one  per  cent., 
while  boiled  albumen  requires  only  0.15  per  cent.  In  general,  it  may  be  stated  that 
the  proportion  of  liydrocliloric  acid  in  tlie  digestive  fluid  should  not  amount  to 
more  than  seven  per  cent,  in  order  that  it  may  exercise  the  most  energetic  digestive 
influence. 

Not  only  the  amount,  however,  but  also  the  nature  of  the  acid  is  of  moment 
witli  resiject  to  tliis  object.  To  be  sure,  tlie  various  acids,  acetic,  oxalic,  lactic, 
phosphoric,  etc.,  form  active  mixtures  in  combination  witli  pepsin ;  but  larger 
quantities  of  tliese  acids  must  be  employed  in  all  cases,  if  an  effect  comparable  to 
that  produced  by  the  hydrochloric  acid  mixture  is  desired, — in  the  case  of  lactic 
acid,  for  instance,  more  than  ten  times  as  much. 

As  regards  the  other  principal  component  of  the  gastric  juice — pepsin,  in  accord- 
ance witli  its  character  as  a  ferment — the  smallest  quantities  are  sufficient,  when 
mixed  with  dilute  acids,  to  dissolve  albuminous  bodies.  Tims,  it  has  been  shown 
that  pepsin,  in  the  proportion  of  one  part  to  60,000  of  fluid,  is  capable  of  fulfill- 
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ing  this  object  perfectly.  Yet,  up  to  a  certain  point,  the  rapidity  with  which  the  con- 
version into  peptones  proceeds  is  proportionate  to  the  quantity  of  pepsin  present  in  the 
digestive  fluid.  Beyond  this  maximuDi,  however,  the  presence  of  more  pepsin  is 
superfluous. 

Most  important  for  the  comprehension  of  the  digestive  pro- 
cess under  both  physiological  and  pathological  conditions  is 
this  fact — namel}^,  that  in  experiments  upon  artificial  digestion, 
dissolved  albuminous  matters  become  completely  changed  into 
peptones  only  when  the  latter,  as  they  are  formed  by  the  action 
of  acid  and  pepsin  upon  albumen,  are  continually  removed  by 
dialysis.  The  accumulation  of  peptones  in  the  digestive  tract 
is  thus  an  obstacle  to  the  further  solution  of  those  portions  of 
the  albuminous  materials  not  yet  peptonized.  So  soon,  however, 
as  the  completed  products  of  digestion  have  been  separated 
from  the  latter  by  diffusion,  fresh  portions  of  dilute  acid  can 
initiate  once  more  the  solution  of  the  albumen.  The  pepsin, 
in  spite  of  its  digestive  action,  itself  remains  apparently  unal- 
tered, and  does  not  lose  in  strength.  This  peculiar  action  of 
pepsin  in  association  with  hydrochloric  acid  upon  albuminous 
matters  has  been  explained  (by  C.  Schmidt)  as  the  effect  of  a 
compound  acid,  pepsin-hydrochloric  acid,  which  effects  the 
transformation  of  albumen.  In  the  process  of  digestion  the 
hydrochloric  acid  separates  from  the  pepsin-hydrochloric,  com- 
bines with  the  albuminous  matters,  and  while  in  the  nascent 
state  changes  these  into  peptones. 

Meanwhile  the  pepsin,  set  free  by  this  change,  repeats,  wdth 
a  fresh  relay  of  hydrochloric  acid,  the  process  of  transforma- 
tion. The  gelatigenous  tissues,  like  the  albuminous,  are  also 
dissolved  by  the  gastric  juice  with  the  formation  of  peptones. 

.The  formation  of  peptones  goes  on  slowly,  permitting  several  stages  to  be  dis- 
tinguished, each  of  which  is  characterized  by  the  presence  of  certain  peculiar  pro- 
ducts of  transformation  in  the  digestive  tract.  Thus,  at  the  beginning  of  the 
digestion  of  fil)rin,  a  product,  parapeptone,  identical  with  syntonin,  is  formed. 
This  is  a  modification  of  albumen,  and  may  be  formed,  although  somewhat  slowly, 
externally  to  the  organization  by  the  action  of  hydrochoric  acid  upon  albuminous 
matters.  In  acid  solution  it  does  not  coagulate  upon  boiling,  but  it  is  thrown  down 
"When  the  solution  is  neutralized  by  alkalies.  The  changes  taking  place  during  the 
digestion  of  albuminous  substances  do  not  stop  at  this  stage,  but  progress  to  the 
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formation  of  true  pe2)toiies,  not  coagulaljle  upon  Iwiling,  not  thrown  down  by  either 
acids  or  alkalies,  and  diffusing  themselves  with  ease.  The  osmotic  equivalent  of 
these  products  is,  in  any  case,  seventy  times  lower  than  that  of  ordinary  albumen, 
wliicli  scarcely  diffuses  itself  at  all  tlirough  membrane  against  water.  For  this  rea- 
son the  simplest  method  of  separating  peptone  from  albumen  is  to  place  the  mix- 
ture ui)on  a  membrane  of  vegetable  parchment.  Briicke  notes  the  following  distin- 
guishing characteristic  between  peptones  and  albuminous  bodies  :  Albuminous  hodiet 
are  precipitated  from  acid  solutions  hy  ferrocyanide  of  potassium  ;  peptones  are  not. 

The  gastric  juice  is  formed  in  the  mucous  membrane  of  the 
stomach.  As  a  result  of  Heidenhain's  researches  (vide  Anat.), 
the  view  has  recently  gained  favor  that  the  "principal  cells"  of 
the  gastric  glands  are  concerned  with  the  formation  of  pepsin, 
while  tlie  "  lining  cells  "  secrete  the  hydrochloric  acid.  Ebstein, 
in  consideration  of  the  similarity  of  structure  between  the  i^rinci- 
pal  cells  of  the  principal  glands  and  the  cells  of  the  pyloric 
glands,  has  attributed  the  formation  of  pepsin  also  to  the  latter, 
and  has  given  to  these  the  name  of  peptic  glands.  Various 
researches  upon  this  subject,  made  thus  far,  offer  no  support  to 
Ebstein' s  view,  but  rather  tend  to  confirm  the  tlieorj'-,  now 
l^revalent  for  some  time,  that  the  formation  of  jDeiJsin  and 
hj^drochloric  acid  goes  on  in  the  principal  glands  of  the  gastric 
mucous  membrane,  while  the  pyloric  glands  secrete  a  mucous 
fluid  without  digestive  power. 

Confirmatory  of  this  view,  we  find  that  while  the  mucous 
membrane  of  the  ]pyloric  region  in  a  recently  killed  animal  gives 
a  weak  alkaline  reaction,  the  mucous  surface  in  the  region  of 
the  principal  glands  changes  the  color  of  blue  litmus  paper  to 
red. 

The  acid  reaction  of  these  parts  of  the  mucous  membrane  is  confined,  however, 
to  the  opening  of  the  gland,  while  the  fundus  of  tlie  latter  again  yields  an  alkaline 
reaction.  Moreover,  this  acid  reaction  of  the  surface  appears  to  present  itself  only 
during  the  activity  of  the  glands,  and  the  apparent  contradiction  to  this,  shown  by 
the  acid  reaction  of  the  surface  of  an  empty  stomach,  may  be  explained  by  the  fact 
that  the  saliva  swallowed  just  before  dcatli  may  have  excited  the  glandular  secre- 
tion. If  the  ingestion  of  saliva  be  prevented,  by  strangling  the  animal,  tlie  free 
surface  of  the  stomach  never  affords  an  acid  reaction  (Rollett). 

These  jjhysiological  experiments  serve  to  answer  the  question  as  to  the  possibility 
of  self-digestion  on  the  part  of  tlie  stomach,  a  sul)ject  which  has  been  much  dis- 
cussed, particularly  in  connection  with  the  pathogenesis  of  gastromalacia.    As  has 
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been  said,  only  the  surface  of  the  gastric  mucous  membrane  affords  an  acid 
reaction  ;  while  in  the  cadaver,  not  only  all  the  layers  of  the  mucosa,  but  also  the 
muscularis  and  serosa  are  acid.  This  is  to  be  regarded  as  a  purely  post-mortem 
phenomenon,  and  since  we  can  only  conceive  a  digestive  process  as  going  on  in  the 
stomach  when  tlie  reaction  is  acid,  so,  logically  speaking,  digestion  of  the  super- 
ficial coats  alone  of  the  stomach  could  be  regarded  as  occurring  during  life. 
The  appearance  of  cell-debris  (according  to  Heidenliain,  of  cylinder  cells,  not 
of  lining  cells)  from  the  exits  of  the  gland  tubules  in  the  mucous  layer 
covering  the  surface  of  the  mucosa,  as  well  as  the  constant  presence  of  peptones 
in  normal  gastric  juice,  favor  this  view.  Whether  this  self-digestion,  which 
occurs  under  normal  circumstances,  may  under  abnormal  influences  extend  more 
deeply  into  the  tissues  of  the  gastric  walls,  and  under  what  conditions  the  same 
can  occur,  will  be  further  spoken  of  under  the  head  of  Gastromalacia  and  Round 
Ulcer  of  the  Stomach. 

The  amount  of  gastric  juice  daily  poured  out  is  considerable. 
It  may  be  estimated  to  amount  to  as  much  as  thirty  pounds  per 
diem,  of  which  the  larger  amount  is  again  absorbed.  The  same 
liberal  estimate  has  been  made  regarding  the  absolute  jpotential- 
ity  of  the  gastric  mucous  membrane.  Scliiff  has  calculated 
that  a  sufficiently  dilute  infusion  of  the  gastric  mucous  membrane 
of  a  dog  in  good  physiological  condition  is  capable  of  digesting 
two  hundred  pounds  of  albumen  ! 

The  production  of  gastric  juice  is  favored  by  the  most 
various  circumstances.  Foremost  among  these  are  mechanical 
irritation  of  the  mucous  membrane,  and  the  presence  of  solid 
food,  not  too  well  chewed,  which  may  be  regarded  as  an 
energetic  excitant:  similarly,  alkaline  fluids,  saliva,  rapid 
changes  of  temperature,  as  in  the  ingestion  of  cold  water, 
all  act  in  exciting  the  production  of  this  digestive  fluid.  On 
the  other  hand,  the  activity  of  the  gastric  juice  is  suspended^ 
or  at  least  weakened '  by  the  presence  of  substances  in  the 
stomach  which  interfere  with  the  progress  of  fermentation,  and 
particularly  suspend  the  digestive  power  of  the  pepsin.  Such 
substances  are,  the  metallic  salts,  concentrated  alcohol,  concen- 
trated acids,  etc.    In  addition,  Bernard  has  shown  that  acid, 

well  as  simple,  solutions  of  peptones  are  precipitated  hy 
Ule—the  pepsin  being  thrown  down  at  the  same  time  as  the 
albuminous  bodies.  The  gastric  juice  is  thus  robbed  of  its 
pRpsm,  so  that  the  bile  exercises  a  hindering  influence  upon 
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the  activity  of  the  gastric  juice  similar  to  that  of  the  chemical 
reagents  mentioned. 

These  precipitations  by  means  of  bile  are  probably  dependent  upon  the  fact  that 
the  giykocholic  acid  which  is  thrown  down  by  the  acid  gastric  juice  carries  the  pep- 
sin ferment  and  the  peptones  with  it  mechanically,  a  reaction  which  inay  be  taken 
advantage  of  for  the  isolation  of  other  ferments.  Since  the  precipitate  of  giyko- 
cholic acid  and  pepsin  is  again  dissolved  by  hydrochloric  acid  (Burkart)  and  once 
more  assumes  digestive  proijerties,  while  the  albuminous  precipitate  is  solulAe  in 
weak  alkalies  and  especially  in  the  intestinal  juice,  the  following  important  con- 
clusions may  be  di'awn.  In  the  first  place,  the  entrance  of  bile  into  the  stomach,  not 
unfrequently  observed  in  certain  diseases,  may  disturb  digestion  by  i)recipitating 
pepsin  from  the  gastric  juice.  Subsequently,  however,  a  fresh  secretion  of  acid 
gastric  juice  may  dissolve  this  precipitate  anew,  set  fi-ee  the  pepsin,  and  rectify  the 
difficulty.  In  the  second  place,  it  is  worthy  of  particular  notice  that  the  albuminous 
materials  which  reach  the  intestine,  altered  l^y  the  gastric  juice  but  not  yet  absorbed, 
are  precipitated  in  the  upper  portion  of  the  gut  and  remain  clinging  to  its  walls 
until  they  are  gradually  dissolved  by  the  intestinal  juice,  and  are  finally  absorbed 
(Kiihne). 

Although  direct  proof  was  given  by  Spallanzani  that  digestion 
in  the  human  stomach  is  an  essentially  chemical  process,  and 
that  mechanical  trituration  of  the  food,  such  as  occurs  in  the 
stomachs  of  birds,  does  not  take  place  here,  yet  we  must  not  on 
this  account  underrate  the  aid  which  is  afforded  by  the  gastric 
muscular  structure  in  the  process  of  digestion.  To  ajjpreciate 
this,  we  need  only  consider  how  greatly  we  can  hasten  the  effect 
of  an  artificial  digestive  fluid  upon  the  substance  to  be  dissolved, 
by  agitating  the  vessel  in  which  the  mixture  is  contained. 
Through  contraction  of  the  walls  of  the  stomach,  the  different 
portions  of  the  chyme  are,  it  is  plain,  brought  into  intimate 
contact  with  the  same,  and  thus  become  saturated  with  gastric 
juice.  Moreover,  this  same  contact  of  the  gastric  contents  with 
the  walls  of  the  organ  tends  constantly  to  excite  further  secretion 
through  mechanical  action.  Furthermore,  the  movements  of  the 
stomach  aid  in  the  formation  of  peptones,  as  well  as  in  the  ab- 
sorption of  those  alread}^  produced.  For  after  Avhat  has  been 
said  previously  with  respect  to  the  retarding  influence  of  accumu- 
lating peptones  upon  the  progress  of  digestion  by  pepsin,  it  is 
easy  to  understand  that,  if  the  peptones  formed  on  the  pei-iphery 
of  the  bolus  are  not  immediately  removed,  the  peptonizing  pro- 
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cess,  so  far  as  the  interior  is  concerned,  must  come  to  a  stand-still. 
The  movements  of  the  muscular  structure  aid  this  removal,  and 
consequently,  in  my  opinion,  the  absorption  of  the  peptones. 
They  do  this  because  the  muscular  contractions  render  the  lymph 
and  blood  currents  more  active,  and  consequently  increase  the 
absorption  of  peptones  by  the  lymphatic  radicles  which  stretch 
up  between  the  glands  (similarly  as  in  the  intestinal  villi;  see 
farther  on). 

The  mechanism  of  the  special  movements  of  the  stomach  is  as 
yet  not  perfectly  understood.  It  appears  pretty  certain,  however, 
that  the  orifices  of  the  stomach  are  more  or  less  closely  shut  (the 
pyloric  by  reflex  action)  when  this  organ  is  full,  and  that  the  gas- 
tric walls  are  firmly  contracted  about  their  contents,  so  as  to  ren- 
der certain  movements  evident,  those,  namely,  which  take  place 
peristaltically  from  the  fundus  toward  the  pylorus.  Finally,  the 
stomach  undergoes  a  movement  of  rotation  on  its  long  axis  inde- 
pendently of  the  movements  of  muscular  contraction,  so  that 
the  greater  curvature  rises  from  below  and  is  directed  anteriorly. 
From  time  to  time  the  organ  contracts  more  strongly,  and  the 
chyme  is  emptied  into  the  small  intestine  through  the  tempo- 
rarily open  pylorus.  The  cause  of  this  expulsion  is  probably  to 
be  found  in  irritation  of  the  walls  of  the  stomach  by  the  increas- 
ing acidity  which  occurs  towards  the  end  of  digestion  (Briicke). 

Imperfectly  as  the  details  of  muscular  movement  in  the  stom- 
ach are  understood,  still  less  is  positively  established  regarding 
the  influence  of  the  nervous  system  upon  this  movement  and 
upon  the  production  of  gastric  juice.  As  regards  the  former,  it 
seems  most  probable  that  the  movements  of  the  stomach  proceed 
from  the  ganglia  situated  in  the  parietes,  and  that  these  them- 
selves are  influenced  by  the  vagus,  and  perhaps  (as  Goltz's  experi- 
ments upon  the  stomach  of  the  frog  would  seem  to  show)  by  the 
central  nervous  system,  the  action  of  which  is  inhibitory.  Thus 
the  separation  of  the  ganglionic  apparatus  from  this  system 
results  in  a  great  increase  in  irritability  on  the  part  of  the  gan- 
glia. In  the  same  manner  tlie  process  of  digestion  itself  appears 
to  heighten  the  irritability  of  the  nervous  elements. 

Finally,  the  influence  of  the  nervous  system  upon  the  secretion 
of  gastric  juice  is  still  more  obscure,  though  this,  like  the  secre- 
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tions  of  other  glands,  is  essentially  the  effect  of  the  excitation  of 
certain  nerves.  Irritation  or  section  of  the  vagi,  ii-ritation  of  the 
splanchnic,  etc.,  afford  no  constant  result  in  altering  the  secretion 
of  gastric  juice. 

While  the  albuminous  substances,  influenced  by  the  peculiar 
gastric  glandular  secretion,  undergo  those  metamorphoses  which 
have  been  described,  the  other  constituents  of  the  food  remain 
more  passively  in  the  stomach.  The  fats  continue,  for  the  most 
part  at  least,  unaltered,  and  pass  through  the  pylorus  as  such, 
or  in  rare  cases  after  the  separation  of  the  fatty  acids.  The  trans- 
formation of  the  carl)ohydrates,  and  in  particular  of  the  cooked 
starch,  continues,  even  without  the  aid  of  the  gastric  juice.  In 
the  early  period  of  gastric  digestion  the  mucus  continues  to  effect 
the  change  of  starch  into  dextrine  and  sugar.  Later,  lactic  acid 
fermentation  takes  place,  during  which  the  starch,  probably 
under  the  influence  of  a  ferment  originating  externally  to  the 
stomach,  is  changed  into  dextrine  and  lactic  acid.  Glucose,  the 
intermediate  product  of  this  process,  is  quickly  transformed,  and 
is  only  found  among  the  contents  of  the  stomach  in  small  quantity'". 

The  gastric  contents,  taken  as  a  whole,  form  an  acid  pap, 
which  is  called  c7iyme,  and  consists  in  part  of  unaltered  food 
and  in  part  of  those  portions  of  the  ingesta  which  have  been 
transformed  by  the  digestive  fluids  of  the  upper  portion  of  the 
alimentary  canal.  Thus  we  find  in  the  chyme  unaltered  albu- 
men, parapeptone,  peptone,  fat,  occasionally  fatty  acids,  lactic 
acid,  and  glucose.  This  last  substance  is  formed  in  part  fi'om 
starch,  and  in  part  jDrobably,-  according  to  Hoppe,  from  cane 
sugar,  by  the  action  of  the  gastric  mucus.  In  addition  to  the 
substances  above  mentioned,  certain  gases,  composed  of  oxj^gen, 
nitrogen,  and  carbonic  acid,  are  also  found  in  the  stomach.  The 
last  named  collects  under  normal  conditions,  because  the  oxy- 
gen contained  in  the  air  swallowed  is  absorbed  from  the  stomach 
into  the  blood,  and  to  take  its  place  carbonic  acid  diffuses  itself 
from  the  blood  into  the  stomach.  When,  however,  abnormal 
changes  take  place  in  this  organ,  as  happens  in  disease,  and 
occasionally  even  in  health,  other  gases,  as  hydrogen,  hydrosul- 
phuric  acid,  etc.,  are  formed,  to  which  further  allusion  will  be 
made  in  treating  of  the  various  diseases  of  the  stomach. 
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While  the  chyme  usually  passes  on  through  the  pylorus, 
yet,  under  certain  circumstances,  as  in  vomiting,  a  reverse  peri- 
staltic movement  of  the  gastric  contents  takes  place.  Yomiting, 
however,  is  such  an  important  symptom  in  many  diseases  of  the 
stomach,  that  the  mechanism  of  its  occurrence  demands  especial 
description. 

The  act  of  mmiiing,  by  which,  as  is  known,  the  contents 
of  the  stomach,  together  with  those  of  the  oesophagus  and 
the  upper  part  of  the  intestines,  are,  under  certain  circum- 
stances, emptied  upwards  and  outwards,  comprises  the  following 
separate  phases  :  restlessness,  lassitude,  vertigo,  swimming  in 
the  head,  violent  perspiration,  increase  of  saliva,  nausea,  and 
gulping.  By  means  of  this  last  movement,  air  is  introduced 
into  the  stomach,  and,  in  certain  individuals,  inflation  of  the 
epigastrium  results.  Then  occur  retching,  a  deep  inspiration, 
and,  immediately  following,  a  forced  expiratory  effort,  whereby 
the  contents  of  the  stomach  are  driven  outwards  through  the 
oesophagus  and  mouth. 

The  mechanism  of  vomiting  is  not  yet  entirely  understood 
in  all  its  particulars ;  still,  we  possess,  in  works  already  pub- 
lished upon  the  subject,  material  for  a  better  understanding  of 
this  complicated  process. 

The  nausea  which  precedes  the  act  of  vomiting  is  a  muscular 
sympathy,  excited  by  anomalous  movements  of  the  pharyngeal 
and  palatal  muscles,  and  these  movements  are  brought  about, 
through  reflex  action,  by  certain  irritations  of  the  gastric 
mucous  membrane.  The  involuntary  gulping,  which  follows, 
mtroduces  air  and  saliva  into  the  stomach,  and  brings  about,  as 
before  mentioned,  that  inflation  of  the  epigastrium  which  takes 
place  just  previous  to  the  vomiting.  Entrance  of  air  into  the 
stomach  is  also  favored  by  the  now  increased  retelling. 

Retching  must  be  regarded  as  incomplete  vomiting.  Like  the  latter,  it  is  intro- 
duced by  an  inspiratory  eifort,  together  with,  apparently,  a  closure  of  the  glottis ; 
the  latter  movement  prevents  an  equalization  of  the  atmospheric  pressure,  by  stop- 
ping all  entrance  of  air  into  the  respiratory  passages.  Under  these  circumstances, 
the  air,  streaming  in,  under  the  influence  of  the  inspiratory  effort,  through  nose 
and  mouth,  finds  its  way  into  the  upper  part  of  the  oesophagus  in  considerable 
volume,  opportunity  being  offered  by  the  depression  of  the  larynx  which  takes 
VOL.  VII. -9 
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place  in  forced  inspiration.  If  the  insijiratory  efforts  made  during  retchino'  art; 
followed  by  attempts  at  swallowing,  the  air  contained  in  the  entrance  of  the 
oesophagus  is  drawn  into  tlie  stomach,  the  inflation  of  which  is  thus  furthered. 
For  the  same  reason  a  portion  of  the  gastric  contents  must  be  drawn  into  tin; 
lower  end  of  the  oesophagus,  provided  the  cardia  be  jjatulous,  a  condition  which 
the  abdominal  pressure  would  actively  aid  in  bringing  about. 

After  the  efforts  at  retching  have  continued  for  a  longer 
or  shorter  period,  a  deep  inspiration,  with  simultaneous  closure 
of  the  glottis,  takes  place,  instantly  succeeded  by  a  strong 
expiratory  effort,  with  specially  energetic  contraction  of  the 
abdominal  muscles.  Meanwhile,  as  a  result  of  these  compli- 
cated respiratory  movements,  suction  of  the  gastric  contents 
into  the  lower  portion  of  the  oesophagus  takes  place,  on  the  one 
hand,  while,  on  the  other,  the  stomach  is  pressed  together  hy 
the  simultaneous  contractions  of  the  diaphragm  and  the 
abdominal  muscles.  The  contents  of  the  stomach  are  thus 
forced  upwards,  and  are  passed  along  through  the  oesophagus 
over  the  closed  glottis  to  the  mouth.  It  is  taken  for  granted 
that  the  cardia  is  open  and  the  pylorus  closed,  which  conditions 
are  fulfilled  by  the  stomach  itself  talcing  an  active  part  in  the 
act  of  vomiting.  Schiff  has  proved  experimentally  that  the 
opening  of  the  cardia  is  due  to  such  action  on  the  part  of  the 
stomach.  Further,  since  the  stomach  can  only  be  perfectly 
emptied  through  the  cardia  when  closure  of  the  pylorus  pre- 
vents escape  of  the  gastric  contents  into  the  intestine,  it  follows 
that  during  vomiting  this  orifice  remains  firmly  shut. 

The  closure  of  the  gastric  outlet  is  only  temporary,  since,  after  Tomiting  has 
continued  some  time,  bile  passes  from  the  duodenum  into  the  stomach.  Th(! 
cause  of  this  influx  may  probably  be  found  in  a  relaxation  on  the  part  of  the 
abdominal  muscles,  which  takes  place  after  long-continued  vomiting,  allowing  the 
hitherto  compressed  stomach  to  expand  and  draw  in  bile. 

The  (Esophagus  does  not  talce  an  active  part  in  the  ejection 
of  chyme  from  the  stomach, — indeed,  its  muscular  structure 
remains  completely  relaxed,  as  Wild  and  Liidwig  have  shown, 
disproving  thus  the  idea  of  "antiperistaltic  movements  of  the 
oesophagus"  in  vomiting. 

The  causes  of  vomiting  are  very  numerous,  but  the  imme- 
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diate  incitement  to  this  act  may  always  be  ascribed  to  irrita- 
tion of  the  nerves  with  which  the  act  is  directly  connected. 
We  are  not  as  yet  in  a  position  to  affirm  precisely  by  what 
course  this  irritation  is  conveyed.  Excitation  of  the  nerves 
connected  with  vomiting  may  take  place  in  the  most  various 
ways,  central  or  peripheral,  direct  or  reflex.  Thus,  vomiting 
is  observed  in  diseases  of  the  brain,  in  affections  of  the  pharynx, 
oesophagus,  and  stomach — as  a  result  of  irritation  of  organs  con- 
nected with  the  peritoneum,  such  as  the  uterus,  the  kidneys, 
etc. 

After  all,  what  interests  us  most  is,  that  the  cause  of  mmiting 
commonly  lies  in  the  stomach  itself  and  tliat  it  occurs  most 
frequently  in  tliose  diseases  which  affect  the  orifices  of  this 
organ.  This  clinical  fact  is  in  accord  with  what  has  been  said 
regarding  the  mechanism  of  vomiting,  and  also  with  the  results 
of  experiment  ;  it  has  long  been  known  (Beaumont)  that  touch- 
ing the  mucous  membrane  of  the  human  stomach,  through  a 
fistula,  with  the  finger,  arouses  the  inclination  to  vomit.  Her- 
mann has  shown  recently  that  tartar  emetic— ^7ie  emetic,  par 
excellence — acts  more  quickly  and  energetically  when  taken  by 
the  mouth  than  when  injected  into  the  veins,  in  whicli  case  it 
only  comes  in  contact  with  the  parietes  of  the  stomach  indirectly. 
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(Gastric  catarrh,  Inflammatory  dyspepsia  (Todd),  Embarras  gastriqiie,  Magenent- 
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The  older  literature  will  be  found  in  Plouquefs  literat.  medic,  digest.  1809,  under 
the  head  of  Vcntriculi  inflammatio. — Lieutaud.  Histor.  anat.  med.  1767.— 
Broussais,  Histoire  des  phlegmasies,  etc.  1822. — Louis,  Du  ramollissement,  etc. 
Ardiiv.  genC'r.  de  mCdec.  Tome  V.  Mai  1824.  p.  1  et  SQ:(\.—Andral  (.John), 
Ahhdlg.  liber  die  anat.  Kcnnzeichen  der  chron.  Magenentz.  Rupert.  g6n6r. 
danat.  etc.  To.  I.  Kap.  1.  1826.  Samml.  auserl.  Abhdlg.  33  S.  IQ'i.—Annesley, 
</■.,  On  Inflammations,  etc.  in  his  Researches,  etc.  1828.  Sammlung  auserl. 
Ablidlg.  35.  S.  551. — Ahercrorribio,  Diseases  of  the  stomach.  German  translation 
by  Gerhard  v.  d.  Busch.  1830.  S.  \^.—Naumann,  Handbuch  der  mediciuischen 


132     LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 


Klinik.  1834.  Band  4.  S.  402  et  seq.  (A  treatise  containing  valuable  quota- 
tions from  the  older  literature.) — Heyfelder,  Beitrage  zu  Scliniidt's  Jahrb.  1837. 
Originalabhdlg.  iiber  Gastritis  plilegmonosa. — Langston  Parker,  The  stomach  in 
its  morbid  states.  London.  1838. — (7oo(ZaiV,  Edinburgh  Journal.  1842.  Ref.  in 
Schmidt's  Jahrb. — L.  Iliibner,  Die  gastrischen  Krankheiten.  1844. — Frenchs,Ycr- 
dauuug.  Handworterbuch  der  Pliysiologie.  Bd.  III.  Abth.  1.  184C. —  CanslaU, 
Prager  Vierteljahrschrift.  1849.  3.  S.  'JC. — Brand,  Die  Stenose  dcs  Pylorus 
(Gasti'it.  plilegmon.  Bittrich).  Diss,  inaug.  Erl.  1851. — Oppolzer,  Klin.  Vor- 
triige  iiber  Magenkrankheiten.  Wiener  medic.  Wochenschr.  1851.  S.  573. — 
Schldpfer,  Magendriisen  des  Mensclien.  Virchow's  Archiv.  VII.  1854. — Henoch, 
Klinik.  der  Unterleibskrankheitcn.  1852-1858.  Bd.  II. — G.  Budd,  Lectures  on 
the  organic  diseases  and  functional  disorders  of  the  stomach.  London.  1855. — 
Claim,  Beitrag  zur  Kenntniss  der  Magenkrankheiten.  (Diss,  praes.  Bittrich, 
Gastritis  phlegmon.)  Erl.  1857. —  Wallmnnn,  Ueber  Gastritis  submucosa.  Zeit- 
schrift  der  Ges.  der  Wiener  Aerzte.  1857.  S.  788. —  Oeist,  Krankheiten  des 
Greisenalters.  1860.  IL  98.— -Sc/wi«m,  Archiv  fiir  Heilkunde.  1860.  S.  109.— 
i?a2/'"''^'A  De  rinfiltratiou  purulente,  etc.  Gaz.  hebd.  1861.  Nos.  32  et  33. —  W. 
Brinton,  On  diseases  of  tlie  stomach.  Lond.  1st  ed.  1859. — A.  FOrster, 
Handbuch  der  speciellen  patliologischen  Anatomic.  1863.  S.  85,  mit  specieller 
Literaturangabe  fiir  die  patliol.  Anatomic  der  Magenentziindung. — Schultzen, 
Dubois-Reicliert's  Archiv.  1864.  S.  491. — Bamherger,  Die  Kj'ankheiten  des 
chj'lopoiitischen  Systems.  1864. — Ebstein,  Dubois-Reicliert's  Archiv.  1864. 
— Naunyn,  Dubois-Reichert's  Archiv.  1865  (Benzin). — Tiingel,  Virchow's 
Arcliiv.  33.  S.  306  (Gastritis  phlegmon.)  1865. — Auvray,  fitude  sur  la  gastrite 
phlegmoneuse.  Paris.  1866.  Th^se.  98  S. — Asverus,  Ein  Fall  von  Gastrit. 
phlegmon.  Jenaer  Zeitschr.  1866.  S.  476. — Strieker  und  Kocslakoff,  Experi- 
mente  iiber  EntzLindungen  des  Magens.  Sitzungsber.  der  Kais.  Academic  der 
Wissenscliaften.  Band  53.  1866.  S.  588.— .ff.  Senator,  Ueber  einen  Full  vou 
Hydrothioniimio  und  Selbstinfection  etc.  Berliner  klin.  Wochenschrift.  1868. 
No.  24. — Chemllier,  Espfice  de  cholfira  morbus,  etc.  Bull,  de  I'acad.  de  med. 
33.  p.  717.  Canstatt's  Jahresber.  I.  459. — L.  Bieux,  On  tlie  same  subject. 
Gazette  mCd.  de  Lyon.  Canstatt's  Jahresber.  11.  208. — <S.  Fenwick,  The  morbid 
states  of  the  stomach  and  duodenum.  London.  1868.  Cap.  2,  3,5. —  Weise, 
Berliner  klin.  Wochenschr.  1870.  No.  34  (Sarcina  ventriculi). — Edgar,  Cholera 
infantum.    Saint-Louis  Med.  and  Surg.  .Tourn.  Ref.  in  Canstatt's  Jahresber. 

1871.  II.  602. — Malmsten  und  Axel  Key,  Fall  af  flegmonos  gastritis.  Hygica. 
Canstatt's  Jahresber.  1871.  S.  149. —  Wilson  Fox,  The  diseases  of  the  stomacli. 

1872.  — Ehstein,  Ueber  die  Veriindcrungen  etc.  Virchow's  Archiv.  55.  469. 
1872.  Experimentclles. — Krause,  Ueber  die  submucose  Magenentziindung. 
Diss.  Berlin.  1872. 

Acute  Gastritis. 
Inflammation  of  tlie  mucous  membrane  of  the  stomach 
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(acute)  was  evidently  recognized  by  the  older  physicians  only  in 
those  cases  where  marked  changes  had  taken  place  in  the  gastric 
parietes.  Thus,  although  Celsus^  speaks  of  an  inflammatio 
'oentriculi^''  his  description  shows  it  to  be  a  different  affection 
from  that  now  called  gastritis,  since  he  regards  it  as  rare,  and 
describes  a  resoluiio  stomacJil with  attendant  disorders  of 
nutrition,  as  the  commonest  among  diseases  of  the  stomach  and 
as  quite  distinct  from  the  former.  It  may  easily  be  perceived, 
from  Boerliave's  description  of  injiammaiio  neQitricuW^ 
(Aphorism,  §951),  and  the  commentary  on  it  by  Van  Swieten, 
that  at  that  time  only  the  severest  forms  of  gastritis,  and  in  par- 
ticular those  induced  by  toxic  influences,  were  classed  as  inflam- 
mations of  the  stomach. 

Boerhave,  however,  had  already  observed  very  correctly 
that  the  stomach  may  be  the  seat  of  inflammation  just  as  any 
other  organ,  and  that  the  exacerbations  of  pain  in  the  gastric 
region  observed  under  these  circumstances  are  due  to  the  inges- 
tion of  food. 

The  most  notable  advance  in  generalizing  the  theory  of  inflam- 
mation of  the  stomach  was  made  at  the  beginning  of  the  present 
century  by  Broussais,  who,  with  the  revolutionary  originality 
peculiar  to  himself,  designated  "gastro-enteritis"  as  the  basis 
of  the  most  various  diseases,  and  gave  immoderate  extension  to 
its  influence  throughout  all  pathology. 

Although  subsequently  gastritis  came  to  be  limited  within 
narrower  bounds,  it  has  still  remained  one  of  the  commonest 
diseases,  its  literature  being  exceedingly  copious,"  particularly  if 
works  on    dyspepsia''^  be  included. 

The  latter  designation,  '■'■difficult  digestion,''''  does  not  indi- 
cate an  independent  disease,  'but  onl}'  a  group  of  symptoms  com- 
mon to  the  most  various  affections  of  the  stomach,  and  which 
must  be  regarded  as  significant  of  abnormal  processes  of  diges- 
tion in  this  organ.  To  be  sure,  the  latter  may  exist  without 
giving  rise  to  symptoms  of  dyspepsia — capricious  appetite,  eruc- 


'  De  Medicina.  Lib.  4.  Cap.  5. 

'  The  bibliography  given  above  only  includes  the  more  important  works  of  which  I 
have  made  use. 
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tation,  nausea,  etc'  This,  however,  does  not  justify  the  theory 
of  a  purely  functional  dyspepsia  without  anatomico-pathological 
changes  of  the  gastric  mucous  membrane,  for  in  these  very  cases, 
as  Beaumont  (1.  c.  p.  100)  observed  in  his  patient,  before  any 
distitrhance  of  the  appetite  occurred,  the  gastric  fluids  became 
"acrid,"  and  the  edges  of  the  fistula  eroded,  while  red,  even 
"aphthous"  (?)  patches  appeared  on  the  surface  of  the  mucous 
membrane,  together  with  other  evident  signs  of  disease  in  the 
mucosa,  I  shall,  therefore,  not  devote  a  separate  chapter  to  the 
description  of  '■'■dyspepsia,'''  but  shall  allude  to  its  origin,  the 
symptoms  produced  by  it,  and  the  therapeutics  necessary  for  its 
relief,  when  speaking  of  the  different  diseases  of  the  stomach. 

Pathological  Anatomy. 

Acute  catarrh  of  the  stomach,  in  its  less  severe  forms,  leaves 
only  slight  traces  post-mortem.  The  significance  of  these  altera- 
tions should  be  interpreted  with  great  caution,  because  ana- 
tomical changes,  due  to  its  specific  contents,  take  place  in  the 
stomach  after  death,  changes  which  may  be  regarded  as  the 
result  of  self-digestion  of  the  inner  coats  of  this  organ.  In 
marked  cases  we  find  injection  and  infiltration  of  the  mu- 
cous membrane,  to  a  greater  or  less  extent,  confined,  how- 
ever, mainly  to  the  region  about  the  pylorus,  sometimes  with, 
sometimes  without  ecch3'mosis.  The  surface  is  covered  with 
a  tough,  somewhat  adhesive  layer  of  mucus,  occasionally  con- 
taining traces  of  blood.  These  naked-eye  appearances  are 
observed,  not  only  in  the  cadaver,  but  also  in  the  living  sub- 
ject. Beaumont,  who  had,  as  is  known,  the  opportunity  of 
observing  the  condition  of  the  surface  of  the  stomach  through 
a  fistulous  opening  in  the  case  of  the  Canadian,  St.  Martin, 
describes  its  appearance,  during  an  attack  of  catarrh,  briefly 
as  follows:   "The  mucous  membrane  is  sometimes  red  and 


'  I  have  proved  the  correctness  of  this  .proposition  by  passing  a  suitable  tube  into 
the  healthy  human  stomach,  from  eight  to  ten  hours  after  a  meal.  The  organ  is 
almost  invariably  found  empty,  with  the  exception  of  certain  acid  malodorous  cou- 
tents,  which  may  be  present  without  the  individual  feeling  unwelL 
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dry,  at  others  pale  and  moist.  The  secretion  of  gastric  juice 
is  diminished,  occasionally  suppressed  entirely.  In  a  few  in- 
stances irregular  red  patches  are  observed,  from  one-half  to  one 
and  one-half  inches  in  circumference,  covered  now  and  then  with 
aphthous  crusts."  Beaumont  also  speaks  of  conditions  resem- 
bling the  rolling  up  of  the  mucous  membrane  into  small  folds  and 
strings,  and  of  pustules  on  the  mucosa,  appearances  which  con- 
flict somewhat  with  our  present  views  as  to  the  anatomical 
changes  in  the  gastric  mucous  membrane. 

The  anatomical  changes  alluded  to  correspond  to  those  ob- 
served in  the  mucous  membrane  of  animals  in  which  gastric 
catarrh  has  been  artificially  induced  {e.  g.,  by  alcohol).  Micro- 
5cop/c  investigation  of  the  mucous  membrane,  thus  inflamed,  gives 
results  which  are  of  especial  value,  because  the  tissues  are 
examined  immediately  after  the  death  of  the  animal  before  self- 
digestion  can  take  place.  In  such  examinations  Ebstein  found 
110  change  in  the  lining  cells,  while  the  principal  cells  showed 
persistent  cloudiness,  more  marked  granulation  and  shrinMng, 
and  occasionally  complete  fatty  degeneration.  These  last  alter- 
ations, as  well  as  the  long  resistance  to  change  after  continued 
irritation,  are  thought  to  be  pathognomonic  of  inflammation, 
as  distinguished  from  the  alterations  which  take  place  in  the 
epithelial  cells  during  digestion,  and  are,  in  other  respects, 
essentially  the  same  as  in  inflammation. 


Etiology, 

We  have  accustomed  ourselves,  in  part  through  reaction  from 
the  teachings  of  Broussais,  in  part  under  the  influence  of  the 
prevailing  theories  of  pathological  anatomy,  to  place  transitory 
dyspepsia  in  the  category  of  gastric  catarrh,  and  to  look  with- 
out further  thought  upon  influences  which  give  rise  to  dyspepsia 
as  causes  of  gastritis.  If  I  conform  to  this  custom  in  the  follow- 
ing pages,  it  is  because  I  regard  it,  for  the  reasons  given  above, 
as,  for  the  time  being,  correct.  I  am  well  aware,  however,  that 
exact  anatomico-pathological,  that  is,  experimental,  proof  of  the 
mutual  relations  existing  between  the  digestive  changes  about 
to  be  described  and  the  inflammatory  alterations  in  the  gastric 


136     LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

mucous  membrane  has  yet  to  be  given.  Simple  acute  gastric 
catarrh  is  a  disease  which  terminates  so  rapidly  in  recovery  that 
the  difficulty  of  obtaining  a  demonstration  of  this  kind  must  be 
evident.  On  the  other  hand,  reasoning  by  analogy,  we  may 
conclude,  from  what  is  observed  as  the  result  of  direct  irritation 
of  other  mucous  membranes,  that  the  hurtful  influences,  to  be 
mentioned  further  on,  result  not  only  in  impairment  of  the 
gastric  digestion,  but  also,  certainly  in  most  cases,  in  altera- 
tions in  the  structure  of  the  walls  of  the  stomach  that  can  be 
demonstrated  anatomically.  It  is  obvious  that  irritants  acting 
directly  and  energetically  upon  the  gastric  mucous  membrane  will 
excite  inflammation  in  it,  as  they  do  in  other  mucous  membranes 
under  similar  circumstances.  Very  hot  or  cold  food,  alcohol, 
spices,  certain  medicines,  when  their  use  is  continued  too 
long,  and  decaying  food  must  be  regarded  as  such.  Similarly 
many  of  those  kinds  of  food  which  are  called  difficult  of 
digestion  act  as  direct  irritants  upon  the  gastric  mucous  mem- 
brane by  reason  of  their  coarse  texture.  The  more  sensitive 
and  irritable  the  inner  surface  of  the  stomach  with  which  these 
irritants  come  into  contact,  the  more  apt  is  such  action 
to  take  place.  Thus,  in  young  children,  we  often  observe 
slight  errors  in  diet  give  rise  to  gastritis,  and  among  adults, 
those  are  most  subject  to  gastric  catarrh  who  are  usually  very 
careful  in  their  choice  of  food,  and  have  thus  as  it  were  weak- 
ened the  gastric  mucous  membrane.  With  such  persons  a  tri- 
fling indiscretion  in  eating  or  drinking,  in  which  others  might 
indulge  without  risk,  may  be  sufficient  to  induce  a  decided  gas- 
tritis. In  this  respect  the  infantile  stomach  is  especially  sensi- 
tive ;  it  is  known  that  the  mother's  milk  alone,  or  at  best  those 
substitutes  which  resemble  it  most  closely  in  composition,  are 
assimilated  by  the  child  without  disturbing  the  digestion  and 
giving  rise  to  gastric  catarrh.  Any  change  in  this  nourishment 
is  usually  felt  unfavorably  at  once.  It  is  known,  further, 
that  even  the  natural  nourishment  acts  unfavorably  upon  the 
child  if  too  much  is  taken  at  a  time,  and  that  the  infantile 
organism  is  usually  guarded  against  the  bad  effects  of  over- 
feeding only  by  the  facility  with  wliich  the  excess  of  food  is 
disposed  of  by  vomiting. 
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A  second  cause  of  gastric  injiammaiion  is  the  too  long  re- 
tention of  ingesta  in  the  stomach.  When  excitation  of  the  gas- 
tric mucous  membrane,  caused  by  the  presence  of  food  in  this 
organ,  is  continued  too  long,  a  permanent  irritation  is  the  result, 
and  gives  rise  to  inflammation.  The  expulsion  of  the  contents 
of  the  stomach  is  most  probably  brought  about  under  normal  cir- 
cumstances by  means  of  the  collection  of  acid  which  takes  place 
towards  the  end  of  digestion,  and  excites  by  reflex  action  the 
more  violent  muscular  movements  necessary  thereto.  Circum- 
stances, therefore,  which  diminish  the  production  of  acid  or  pre- 
vent stronger  contractions  of  the  stomach,  result  in  the  retention 
of  food  in  the  organ,  and  consequently,  indirectly,  in  gastritis. 

We  may  take  for  granted  a  decrease  in  the  ^production  of 
gastric  juice  in  all  those  cases  where  anjemia  exists.  This  view 
is  confirmed  both  by  the  clinical  fact  that  ancemic  persons,  or 
those  who  are  badly  nourished,  and  particularly  small  and  deli- 
cate children,  are  the  ones  who  contract  gastric  catarrh  most 
easily,  and  also  by  experiment ;  for  Manassein  ^  showed  by  his 
physiological  researches,  carried  out  under  the  direction  of 
Hoppe,  that  "in  dogs,  in  which  acute  anaemia  has  been  induced 
by  bleeding,  the  normal  relation  between  acid  and  pepsin  is 
altered,  and  that,  other  things  being  equal,  the  addition  of  a(;id 
to  the  gastric  juice  in  these  animals  has  a  greater  influence  than 
in  healthy  ones."  Manassein  has  also  shown  a  similar  relative 
lack  of  acid  in  animals  suffering  from  fever.  The  long  acknowl- 
edged fact,  that  persons  under  the  influence  of  fever  show  a 
peculiar  tendency  to  gastric  catarrh,  may  therefore  be  ex- 
plained most  naturally  by  this  lack  of  acid.  If  we  consider, 
further,  the  observation  of  this  author,  that  digestive  mixtures 
made  with  the  gastric  juice  of  feverish  animals  quickly  putrefy 
if  not  mixed  with  acid,  and  if  we  remember  that  food  which  has 
become  putrid  outside  the  organism  is  capable  of  exciting  gas- 
tritis when  introduced  into  the  stomach,  we  shall  have  addi- 
tional reason  to  regard  the  lack  of  acid  in  the  gastric  juice  as  a 
primary  cause  of  catarrh  of  the  stomach.  In  many  of  the  above 
cases  the  occurrence  of  inflammation  of  the  mucous  membrane 


'  Virchow'a  Archiv.  LV.  pp.  451-452,  and  Centralbl.  f.  med.  Wissen.  1871.  p.  853. 


138    LEUBE. — DISEASES  OP  THE  STOMACH  AND  INTESTINES, 

may  be  furthered  by  tlie  diminution  of  the  salivary  secretion. 
The  presence  of  saliva  in  the  stomach,  as  was  remarked  in  trea^ 
ing  of  the  physiology  of  digestion,  must  be  regarded  as  favor- 
ing the  formation  of  gastric  juice.  Finally,  in  most  of  the  con- 
ditions alluded  to,  besides  the  lack  of  acid,  there  is  another  fac- 
tor to  be  taken  into  consideration— wea/mess  of  the  muscular 
structure  of  the  stomachy  which  delays  the  evacuation  of  its  con- 
tents. 

The  disturbing  effect  of  this  latter  condition,  involving  as 
it  does  deficient  energy  in  the  movements  of  the  stom- 
ach, and  consequently  incomplete  expulsion  of  the  chjnne, 
must  be  evident ;  and  in  it  is  found  the  simplest  explanation  of 
the  disposition  to  gastric  catarrh  observed  in  old  persons, 
in  certain  cases  of  Bright's  disease,  and  in  affections  of  the 
heart  and  lungs.  In  these  cases,  apart  from  the  alteration  in 
the  condition  of  the  gastric  vessels  (vid.  Chronic  Gfastric  Catarrh), 
a  slight  serous  infiltration  of  the  muscular  structure  of  the 
stomach  takes  place,  accompanied  by  impairment  of  its  func- 
tions. 

Ordinarily  the  persistence  of  the  causes  of  catarrh  of  the  stom- 
ach just  referred  to  is  apt  to  give  rise  to  the  chronic  form  of  gas- 
tritis ;  and  yet,  in  the  earlier  stages  of  these  pathological  condi- 
tions this  etiological  influence  may  further  the  occurrence  of 
acute  gastritis  by  inducing  a  morbid  sensitiveness  to  slight  irrita- 
tions which  would  not  affect  the  healthy  stomach  unfavorably. 
Finally,  in  the  severer  forms  of  gastritis,  inflammatory  infiltration 
of  the  walls  of  the  stomach  by  the  fluid  constituents  of  the  blood, 
leading  to  a  diminution  of  their  vigor,  is  to  be  supposed.  This 
would  seem  to  explain  the  circumstance  so  frequently  observed, 
that  in  acute  gastric  catarrh  the  food  often  remains  undigested  in 
the  stomach  for  half  a  day  or  longer. 

While  the  causes  of  acute  gastric  catarrh  referred  to  thus  far 
are  connected  with  modifications  in  the  character  of  the  ingesta 
and  in  the  transformations  which  they  undergo,  this  is  not  the 
case  with  those  generally  known  sources  of  the  disease  about  to 
be  mentioned.  For  reasons,  as  yet  not  clearly  understood,  many 
individuals  are  peculiarly  prone  to  attacks  of  acute  gastric  catarrh 
after  "  catching  cold,"  at  certain  periods  of  the  year,  especially  in 
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midsummer  or  during  the  prevalence  of  an  epidemic  of  influenza. 
As  regards  any  connection  between  erysipelas  and  gastritis,  specu- 
lation is  unnecessary.  The  latter  was  formerly  supjDOsed  to  be  a 
complication  of  erysipelas,  because  a  thickly-coated  tongue,  per- 
verted taste,  oppression  in  the  region  of  the  stomach,  and  vomit- 
ing are  often  associated  with  its  appearance.  The  interdepend- 
ence of  the  two  affections  need  not  be  discussed  until  a  series  of 
post-mortem  examinations  shall  have  demonstrated  that  catarrh 
of  the  stomach  is  more  frequently  found  in  erysipelas  than  in 
other  diseases  terminating  fatally  after  high  fever. 

Symptoviatology. 

The  most  constant  sign  of  gastritis,  compared  with  which  the 
various  other  symptoms  are  secondary,  is  mtiation  of  the  wppe- 
tite.  This  is  usually  wanting,  or  only  to  be  aroused  by  piquant, 
salt,  or  sour  food,  while  an  attempt  to  partake  of  the  usual  diet 
provokes  disgust  or  nausea,  the  latter  sensation  being  awakened 
in  many  patients  at  the  mere  sight  of  animal  food.  If  the  nausea 
goes  on  to  vomiting,  masses  of  mucus  and  food  which  may  have 
been  taken  before,  or  even  subsequent  to,  the  onset  of  the  attack, 
are  rejected  in  a  more  or  less  altered  condition.  The  matters 
vomited  are  occasionally  mixed  with  bile,  which  must  be  regarded 
as  an  unfavorable  complication,  because  this  abnormal  element 
in  the  contents  of  the  stomach  disturbs  digestion  still  more-  I 
cannot,  however,  regard  as  dangerous  the  occasional  admixture 
of  streaks  of  blood,  which  may  at  first  sight  arouse  apprehension. 
In  an  extensive  experience,  gained  by  the  use  of  the  stomach- 
pump,  I  have  learned  how  entirely  immaterial  this  occurrence  is, 
having  found  it  in  entirely  healthy  as  well  as  in  diseased  stomachs. 

The  fact  that  tJie  ingesta  may  remain  an  abnormally  long 
time  in  the  diseased  stomach  is  beyond  a  doubt,  and  was  con- 
firmed especially  by  Beaumont's'  interesting  investigations,  in 
which  it  was  found  that  in  feverish  conditions,  overloading  of  the 
stomach,  etc.,  the  food  remained  undigested  in  the  patient's  stom- 
ach for  forty-eight  hours  and  more.     The  jDrincipal  cause  of  this 


'  Beaumont's  E.vperimeiits  and  Observations  on  the  Gastric  Juice.  1838.  p.  99. 
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is  to  be  found  in  the  imperfect  gastric  muscular  movements 
alluded  to,  and  a  secondary  cause  in  the  fact  observed  at  the  same 
time,  namely,  that  the  gastric  juice  was  no  longer  secreted.  In 
consequence,  the  food  is  not  digested  normally,  but  rather  fer- 
ments, gas  and  acid  being  formed  in  the  stomach,  occurrences 
which  play  an  important  part  in  connection  with  chronic  catarrh 
of  this  organ,  and  which  must  be  spoken  of  in  greater  detail 
under  that  head. 

Together  with  the  functional  aberrations  in  the  stomach  itself, 
certain  changes  occur  in  the  action  of  the  adjoining  portions  of 
the  digestive  tract,  both  above  and  below.  The  former  are  shown 
by  heart-burn,  increase  of  the  salivary  secretion,  perversion  of 
taste,  thirst,  coating  of  the  tongue,  and  foul  breath.  If  the 
catarrh  of  the  stomach  extends  downwards,  icterus,  constipation, 
or  diarrhoea,  with  colic  and  the  passage  of  offensive  flatus,  are 
observed. 

Gastric  catarrh  exercises  a  very  decided  influence  upon  the 
general  nervous  system.  A  feeling  of  general  malaise,  bodily 
and  mental  depression,  and  severe  frontal  headache,  are  the  usual 
accompaniments  of  acute  gastritis,  as  most  persons  know  from 
their  own  experience. 

Senator,  referiing  to  a  case  of  acute  catarrh  of  the  stomach,  in  •which  on  the 
second  day  eructations,  smelling  of  sulphuretted-hydrogen,  dizziness,  collapse,  and 
frequent  pulse  were  observed,  and  sulphuretted  hydrogen  was  found  in  the  urine, 
suggests  that  as  in  this,  so  in  other  cases,  the  nervous  symptoms,  so  generally  associ- 
ated with  abdominal  affections,  may  be  excited  by  the  absori^tiou  of  poisonous 
substances  formed  within  the  alimentary  canal. 

In  addition,  a  dull,  usually  insignificant  pain  in  the  epigastric 
region  is  generally  present,  together  with  a  feeling  of  weight  and 
fulness  in  the  abdomen. 

In  most  cases  of  catarrh  of  the  stomach  the  bodily  tevfvperature 
may  be  regarded  as  increased,  though  the  exact  amount  of  fever 
has  only  rarely  been  determined  by  direct  measurement.  The 
chilly  sensations,  alternating  with  transient  feverishness,  the 
marked  general  malaise,  the  hot  head,  the  acceleration  of  the 
pulse,  show  unmistakably  the  existence  of  a  febrile  reaction, 
which  may  also  be  demonstrated  by  the  thermometer. 
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Herpetic  resides  upon  the  lips,  high-colored  urine,  with  an 
abundant  deposit,  usually  of  the  urates,  appear  in  the  course  of 
the  affection,  and  complete  the  picture,  generally  a  very  character- 
istic one,  of  acute  gastritis. 

In  by  far  the  greater  number  of  cases  the  course  of  the  affec- 
tion is  short  and  favorable.  In  some  instances,  though  rarely, 
the  febrile  catarrh  of  the  stomach  is  prolonged  in  its  course  and 
the  feverish  symptoms,  together  with  the  secondary  nervous  ones, 
become  prominent ;  such  cases  have  been  separately  classitied 
under  the  name  of  gastric  fever.  This  may  render  the  diagnosis 
more  difficult. 

It  frequently  happens  that  when  the  stomach  has  once  been 
affected  relapses  occur,  and  thus  the  inflammatory  condition  may 
become  chronic,  or  the  fever  disappears  and  the  disturbance  of 
digestion  persists.  Simple,  uncomplicated  gastric  catarrh  never 
terminates  fatally. 

Quite  different  are  the  course  and  termination  of  those  forms  of 
acute  .catarrh  of  the  stomach  and  intestines  which  I  shall  describe 
under  separate  heads,  in  part  as  variations  of  acute  gastritis,  in 
part  as  especial  affections  involving  the  stomach  and  intestines 
jointly — namely,  cholera  morbus  and  cholera  infantum. 

Diagnosis. 

Uncomplicated  gastric  catarrh  can  not  usually  be  mistaken 
for  any  other  disease  ;  the  diagnosis  becomes  uncertain  only 
when  there  is  decided  fever  with  marked  general  disturbance  of 
the  system,  when  in  fact  the  case  is  one  of  ^'gastric  fever,^''  a 
term  however  better  laid  aside  entirely.  In  such  cases  the  ques- 
tion may  arise  whether  the  symptoms  point  to  gastritis  or  to 
typhoid  fever.  It  was  in  fact  formerly  held  that  the  latter  affec- 
tion might  be  derived  from  the  former  ;  that  gastric  fever  might 
run  on  to  "nervous"  fever.  At  the  present  time  the  differentia- 
tion of  these  essentially  distinct  morbid  processes  may  be  accom- 
plished more  certainly  than  in  times  past,  since  we  possess  in  the 
thermometer  a  means  of  recognizing  typhoid  fever  by  its  charac- 
teristic range  of  temperature.  This  aid  to  diagnosis  can  however 
only  be  made  use  of  in  fully  developed  typhoid,  for  in  the  lighter 
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cases  of  this  affection,  the  very  ones  which  are  to  be  discriminated 
from  gastritis,  the  range  of  temperature  varies  decidedly,  as 
Jiiergensen'  has  recently  shown,  from  that  presented  by  average 
cases.  In  cases,  therefore,  where  the  regular  step-like  rise  in 
temperature  in  the  initial  stage,  or  the  slight  remissions  of  the 
fastigium  of  typhoid  fever  are  absent,  the  diagnosis  must  be  con- 
firmed by  other  symptoms.  Among  these  the  chief  is,  that 
enlargement  of  the  spleen  which  is  observable,  even  in  light  cases 
of  typhoid,  at  an  early  period,  and  is  very  rarely  absent.  The 
history  also,  which,  in  gastric  catarrh,  reveals  some  apprecia- 
ble exciting  cause  of  the  affection,  in  tyj^hoid  fever  points  to 
infection,  or  at  least  to  the  simultaneous  presence  of  other 
typhoid  cases  in  the  neighborhood  of  the  patient.  Furthermore, 
the  appearance  of  herpetic  vesicles  is  in  favor  of  gastric  catarrh, 
since  these  are  quite  common  in  this  affection,  while  they  occur 
only  in  a  small  percentage  of  typhoid  cases.  In  many  instances 
bronchitis  and  the  appearance  of  roseola,  which  in  light  cases  of 
typlioid  may  make  its  appearance  even  as  early  as  the  second 
day,  will  afford  the  assurance  that  typhoid  and  not  acute  gastritis 
is  present. 

In  the  early  stage  of  malarial  fever  the  symptoms  may  be  so 
undeveloped  and  may  seem  so  much  like  those  of  "gastric 
fever,"  that  the  discrimination  of  the  two  diseases  will  be  almost 
impossible.  Griesinger  supposes,  on  this  account,  that  manj'- 
cases  of  intermittent,  which  recede  without  the  completion  of  a 
typical  paroxysm,  are  called  gastric  fever.  Since,  however,  the 
spleen  may  already  be  somewhat  swollen  and  painful,  even  in 
this  equivocal  period  of  intermittent,  a  careful  examination  of 
this  organ,  together  with  an  attentive  study  of  the  patient's 
history,  must  be  relied  upon  for  establishing  the  differential 
diagnosis. 

During  the  prodromal  stage  the  other  infectious  diseases 
may,  like  intermittent,  run  a  course  closely  resembling  that  of 
acute  gastritis  ;  but  the  speedy  appearance  of  their  characteristic 
symptoms,  the  eruption  oC  the  exanthem,  etc.,  will  not  leave  the 
diagnosis  long  doubtful.    Erysipelas,  in  particular,  previous  to 


'  Volkmann's  Sammlung  klin.  Vortrage.  No.  61. 
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the  appearance  of  the  reddening  of  the  skin,  resembles  gastric 
catarrh  closely. 

Prognosis. 

As  already  stated,  uncomplicated  catarrh  of  the  stomach 
never  ends  fatally.  The  prognosis  of  the  affection  is  in  fact 
always  favorable,  so  long  as  it  runs  an  acute  course.  It  is  less 
so  when  the  disease  becomes  chronic,  or  when  the  individual 
attacked  is  already  debilitated  or  greatly  advanced  in  years. 
The  forms  which  have  yet  to  be  described  as  varieties  of  gastritis 
have,  however,  a  decidedly  less  favorable  prognosis,  as  will 
appear  when  we  come  to  examine  them  individually. 

Treatment. 

In  most  cases  of  acute  catarrh  of  the  stomach  a  regulated 
diet  suffices  to  keep  the  digestive  disturbance  within  bounds. 
When  the  case  is  of  a  more  serious  nature,  it  is  decidedly  ad- 
visable to  suspend  the  action  of  the  stomach  entirely  for  a  while, 
causing  the  patient  to  fast  several  days  or  to  receive  nourishment 
by  the  rectum.  If  the  case  does  not  absolutely  require  this 
procedure,  which  is  never  pleasant  for  the  patient,  a  bland, 
easily  digestible  diet  may  be  prescribed,  such  as  barley  water,  a 
couple  of  soft  boiled  eggs,  beef  tea  (see  Ulcer  of  the  Stomach,  p. 
223),  and  the  like.  If  this  does  not  suffice,  as  in  the  severer 
cases  of  gastritis,  treatment  must  be  directed  chiefly  against  the 
exciting  cause. 

This  requires,  in  the  first  place,  the  removal  of  any  portions 
of  food  improperly  retained  in  the  stomach,  which  have  fer- 
mented, and  whose  presence  keeps  up  irritation  of  the  gastric 
mucous  membrane.  This  may  be  effected  by  emesis  or  catharsis. 
The  latter  may  be  brought  about  by  various  agents— Carlsbad 
salts,  rhubarb,  or  calcined  magnesia,  the  latter  being  preferable, 
on  account  of  its  neutralizing  effect  upon  the  abnormal  quantity 
of  acid  in  the  stomach.  These  and  similar  methods  have,  how- 
ever, this  disadvantage,  that  the  undigested  fermenting  masses 
have  to  pass  through  the  entire  intestine  before  they  are  re- 
moved, and  may  irritate  its  mucous  membrane  also.    On  this 
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account  the  better  metliod  would  seem  to  be  to  remove  the 
contents  of  the  stomach  by  emesis.  Tliis  may  be  accomplished 
by  various  emetics  or  by  the  use  of  the  stomach  pump.  Among 
emetics,  apomorphia,  in  doses  of  from  a  twelfth  to  a  sixth  of  a 
grain,  is  to  be  preferred,  because  it  may  be  used  hypodei-mically, 
and  also  because  it  does  not  appear  to  exercise  any  injurious 
effect  upon  the  mucous  membrane  of  the  stomach,  while,  on  the 
other  hand,  tartar  emetic,  the  chief  of  the  emetics  usually  taken 
by  the  mouth,  has  recently  been  shown  by  Hermann  and  his 
pupils^  to  act  by  directly  affecting  the  walls  of  the  stomach,  even 
when  administered  by  injection  into  the  veins.  Since  we  also 
know  that  tartar  emetic  excites  inllammation  of  the  mucous 
membrane  of  the  intestinal  tract,  the  danger  which  lies  in  the  use 
of  this  drug  in  gastritis  is,  evident.  But,  even  aside  from  the 
local  effect  of  the  remedy,  the  introduction  of  an  emetic  into  the 
inflamed  stomach  is  to  be  avoided,  because  during  the  act  of 
vomiting  the  affected  organ  is  compressed,  and  muscular  move- 
ments, although  slight  ones,  are  excited  in  it.  For  this  reason,- 
the  use  of  the  stomach  pump  is  in  every  way  preferable  to  the 
administration  of  emetics.  Further  on,  when  considering  the 
therapeutics  of  enlargement  of  the  stomach,  Avhere  the  use  of  the 
pump  plays  so  prominent  a  part,  reference  will  be  made  more 
particularly  to  the  various  methods  of  cleansing  or  emptjdng  the 
stomach,  and  I  shall  now  only  remark  that  in  acute  gastric 
catarrh,  where  the  indication  is  for  the  removal  of  the  masses  of 
food  remaining  in  the  stomach,  their  simple  evacuation  is  not 
sufficient ;  the  stomach  pump  alone  fulfils  the  requirements  in 
these  cases.  When  the  contents  of  the  stomach  have  been 
emptied  by  the  pump,  the  mucous  membrane  of  the  organ  may 
be  advantageously  cleansed  by  the  introduction  of  a  solution  of 
soda  (one  or  two  teaspoonfuls  to  a  quart  of  Avater)  or  a  natu- 
ral mineral  water,  such  as  Vichy  or  Ems  water.  This  procedure 
is  intended  in  part  to  neutralize  the  remaining  acid  by  means  of 
the  carbonate  of  soda,  and  in  part  to  further  the  process  of 
digestion  by  means  of  the  chloride  of  sodium  contained  in  these 
waters. 


'  Pfliiger's  Archiv.  1878.  p.  280.    Hermann's  Toxikologio.  1874.  p.  222. 
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After  the  stomacli  has  thus  been  emptied  of  its  irritating  con- 
tents, the  patient  should  be  recommended  to  exercise  for  a  time 
considerable  caution  in  the  matter  of  eating  and  drinking.  This 
is  most  easily  followed  out  by  carefully  adhering  to  the  liglit 
diet  above  mentioned.  In  the  case  of  ana3mic  or  convalescent 
patients,  the  use  of  dilute  liydrocliloric  acid  is  indicated  in  doses 
of  from  six  to  eight  drops  in  a  wine-glass  of  water,  to  be  taken 
two  hours  after  meals.  It  is  just  in  this  class  of  patients  that 
lack  of  acid  is  a  principal  cause  of  acute  gastritis,  and  a  relapse 
of  the  disease  may  occur  in  consequence  of  the  mucous  mem- 
brane of  the  stomach,  rendered  sensitive  by  inflammation,  being 
affected  by  the  defective  quality  of  the  gastric  juice. 

In  the  case  of  gastric  catarrh,  brought  on  by  catching  cold, 
experience  indicates  diaphoresis  as  the  proper  treatment. 
Sweating  may  be  most  effectually  brought  about  by  hot  baths 
(108°  F.)  with  subsequent  packing  in  a  large  blanket,  in  which 
the  patient  must  remain  for  one  or  two  hours.  Nothing  more  is 
gained  by  this  procedure  than  an  energetic  diversion  of  the  blood 
from  the  internal  organs,  and  in  particular  from  the  stomach  to 
the  skin,  the  blood-vessels  of  which  seem  to  be  dilated  to  their 
fullest  extent.  We  must  not,  however,  though  this  is  com- 
monly done,  look  upon  diajDhoresis  as  a  remedy,  the  emj^loy- 
ment  of  which  after  catching  cold  is  required  by  the  causal  in- 
dication. Diaphoresis  is  useful  in  gastritis  resulting  from  the 
impression  of  cold  only  because  the  affection  is  here  due,  not  as 
usual  to  the  harmful  effect  of  ingesta,  but  to  sudden  cooling  of 
the  blood  (Rosenthal)  and  collateral  liypersemia  of  the  walls 
of  the  stomach.  To  those  who  subscribe  to  this  oxjinion  it 
is  hardly  necessary  to  add,  that  after  diaphoresis  the  tempera- 
ture of  the  patient's  surface  must  be  reduced  very  gradually. 

Should  particular  symptoms  be  especially  prominent,  the 
use  of  specific  and  appropriate  remedies  may  be  necessary  in  ad- 
dition to  those  already  mentioned.  Thus,  excessive  vomiting  or 
severe  pain  in  the  epigastrium  calls  for  pellets  of  ice  or  the  ex- 
ternal application  of  ice-bladders,  the  exhibition  of  narcotics 
(for  instance,  a  gi-ain  and  a  half  of  sulphate  of  morphia  in  five 
drachms  of  cherry-laurel  water;  dose  from  fifteen  to  twenty 
drops),  and  also  the  use  of  mustard  plasters  upon  the  epigas- 
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triiim.  Annoying  acid  eructation  and  heart-burn  may  render 
tlie  administration  of  magnesia  or  some  other  antacid  necessarj'. 
It  must  not  be  forgotten,  liowever,  that  too  large  quantities  of 
these  remedies  may  produce  alkalescence  or  at  least  neutrali- 
zation of  the  gastric  contents,  and  thereby  only  promote  fermen- 
tation. Among  the  various  antacids  the  carbonates  of  the 
alkalies,  particularly  the  bicarbonate  of  soda,  are  to  be  preferred, 
because  their  carbonic  acid,  set  free  by  the  acids  contained  in 
the  stomach,  carries  with  it  in  its  escape  by  eructation  the  vari- 
ous gases  collected  there,  and  thus  prevents  too  great  distention 
of  the  viscus  or  the  absorption  of  deleterious  gases,  especially 
sulphuretted  hydrogen.  The  relief  which  in  certain  cases  pa- 
tients experience,  after  the  eructation  which  follows  the  ingestion 
of  these  salts,  is  thus  explained. 


Sporadic  Cholera,  Cholera  Morbus  (Cholera  Infantum,  Gastro- 
enteritis Iiilautum). 

Certain  forms  of  acute  gastric  catarrh  with  simultaneous  in- 
flammation of  the  intestine  run  a  very  peculiar  course.  The 
severity  of  the  accompanying  symptoms,  at  times  apparently 
threatening  life,  resemble  so  closely  those  observed  in  Asiatic 
cholera  that  it  is  impossible  to  distinguish  one  disease  from  the 
other,  unless  regard  is  had  to  the  absence  or  prevalence  of  epi- 
demic cholera  at  the  time. 

Suddenly,  or  after  faintness,  nausea,  and  diarrhoea  have 
existed  for  a  longer  or  shorter  time,  the  individual  is  attacked, 
usually  in  the  night,  by  a  feeling  of  anxiety,  oppression  in  the 
epigastrium,  and  persistent  vomiting,  at  first  of  food  recently 
taken,  later  of  watery,  yellowish  matter.  At  the  same  time  there 
is  continuous  diarrhoea,  one  watery,  slimy  stool  is  succeeded  by 
another,  the  passages  in  rare  cases  assuming  even  the  well-known 
rice-water  appearance.  The  choleraic  picture  is  completed  by 
insatiable  thirst,  the  small  pulse,  hollowness  of  the  pale  or  livid 
countenance,  loss  of  the  voice,  cramps  in  the  calves  of  the  legs, 
ice-cold  skin,  and  unmistakable  general  collapse. 

It  is  not  long  before  the  question  is  settled  as  to  the  favorable 
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or  unfavorable  termination  of  the  case.  The  latter  result  occurs, 
as  experience  shows,  most  frequently  among  children  and  old 
people.  Patients  in  the  prime  of  life  occasionallj^  succumb, 
however,  especially  if  the  constitution  has  been  previously  un- 
dermined by  enfeebling  influences.  For  instance,  some  years 
ago,  at  a  time  when  epidemic  cholera  was  not  prevalent,  I 
remember  to  have  observed  a  French  prisoner  of  war  succumb 
rapidly  under  an  attack  of  simple  sporadic  cholera.  In  such 
cases  the  vomiting  and  diarrhoea  cease,  meteorism  appears  with 
weak  retching,  reptilian  coldness  of  the  extremities,  cyanosis, 
pulselessness,  and  finally  arrest  of  the  heart.  Should  the 
attack  take  a  favorable  turn,  as  it  generally  does,  the  threaten- 
ing symptoms  shortly  abate.  The  vomiting  ceases,  the  diar- 
rlioeic  stools  become  infrequent,  the  pulse  fuller,  the  skin 
warmer,  sleep  supervenes,  and  the  patient  is  convalescent.  Yet 
for  some  days  after  the  attack,  irritability  of  the  stomach,  pain 
in  the  epigastrium,  and  slight  diarrhoea  persist. 

The  severer  forms  of  acute  gastric  catarrh,  usually  accom- 
panied by  catarrh  of  the  intestine  as  well,  occur  more  frequently 
among  cldldren  than  among  adults.  They  display  an  aspect 
similar  to  that  just  depicted.  As  a  result  of  the  constantly 
repeated  vomiting,  and  the  frequent,  thin,  watery,  frothy  or 
slim}^,  sour-smelling  evacuations,  the  child  weakens,  the  fonta- 
tanelle  sinks,  severe  thirst  is  unmistakably  exjoressed  in  the 
features,  the  urine  is  scanty,  the  movements  are  at  first  restless, 
the  cries  weak,  the  skin  flabby,  the  extremities  cool,  while  the 
body  is  often  burning  hot  to  the  touch  ;  the  abdomen  is  tender 
on  pressure,  sometimes  retracted,  sometimes  protuberant. 

ximid  these  symptoms  collapse  may  suddenly  supervene :  the 
child  lies  exhausted,  with  half-closed  sunken  eyes,  failing  jDulse, 
the  skin  covered  with  clammy  sweat,  sometimes  in  quiet  sopor, 
occasionally  in  convulsions  and  dyspnoea;  or,  with  the  develop- 
ment of  localized  pneumonias  from  the  entrance  of  foreign 
bodies  into  the  bronchi,  the  shocking  scene  terminates  i-apidly, 
perhaps  even  in  a  few  hours,  in  death.  In  favorable  cases  the 
disease  assumes  a  more  chronic  and  less  grave  character,  or 
often  after  a  short  time  enters  distinctly  into  the  convalescent 
stage,  which,  however,  may  easily  be  disturbed  by  relapses. 
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Whatever  may  be  the  cause  of  tliese  severe  foms  of  the 
disease,  it  must  be  admitted  that  they  are  peculiarly  frequent, 
and  make  tJteir  appearance  usually  as  little  epidemics  during 
midsummer  and  early  autumn.  Certain  general  influences  also 
are  prevalent  at  this  period,  which  favor  the  production  of 
diseases  of  the  stomach  and  intestines.  Precisely  what  these 
are  it  is,  unfortunately,  in  the  present  state  of  our  knowledge, 
impossible  to  say. 

The  opportunity  offered  at  tliese  seasons  for  indulgence  in  unripe  fruit  is  usually 
looked  upon  as  a  circumstance  connected  with  the  outbreak  of  the  disease.  We 
cannot,  however,  attach  much  importance  to  it,  for  diarrhoeas  begin  early  in  the 
summer  before  fruit-eating  has  commenced,  and  moreover  young  children  are  most 
easily  affected  by  cholera  morbus. 

That  view  which  regards  the  rapid  decay  and  putrefaction  of  food,  particularly 
of  that  used  by  infants,  which  occur  at  this  season,  as  one  of  the  chief  causes  of 
severe  gastric  and  intestinal  catarrh,  appears  to  be  better  supported.  For,  aside 
from  those  infantile  diarrhoeas  which  are  often  clearly  the  result  of  the  use  of  sour 
milk,  etc.,  cases  have  been  known  in  which  the  eating  of  spoiled  meat  has  undoubt- 
edly caused  choleraic  intestinal  catarrh. 

In  other  cases,  again,  the  affection  may  be  induced  by  nervous  disturbances. 
Thus  Canstatt  speaks  of  a  lady,  who,  for  sixteen  years  after  an  attack  of  intermittent 
fever,  was  subject  to  diarrhoea  and  vomiting  which  followed  invariably  upon  any 
mental  agitation.  In  addition,  this  patient  suffered  annually  from  an  attack  of 
cholera  morbus,  preceded  by  premonitory  feverish  symptoms. 

It  must  therefore  be  admitted,  in  the  light  of  the  facts  as  at 
present  known,  that  the  nerves  of  the  gastric  and  intestinal 
parietes  hecome  irritated  to  a  high  degree.,  sometimes  hy  the 
action  of  certain  excitants,  hut  more  particularly  hy  that  of 
fermenting  food,  thus  giving  rise  to  excessive  peristaltic  action 
of  the  intestine  and  vomiting. 

The  more  sensitive  the  nervous  system  is  to  irritation  in  a  given  case,  the  more 
easily  will  this  occur,  which  explains  the  frequency  and  obstinacy  of  cholera  morlnis 
in  younT  children,  as  well  as  those  instances  in  which  the  occurrence  of  cholera  is 
undoubtedly  connected  with  nervous  influences.  The  correlative  inference,  that  the 
nerves  of  the  intestine  react  with  peculiar  intensity  at  certain  seasons  of  the  year, 
perhajjs  under  the  influence  of  miasmata  generated  just  at  these  periods,  must  be 
disregarded  for  the  present,  although  what  has  been  said  above  gives  certain, 
positive  grounds  of  support  for  sucli  an  hypothesis. 

Post-mortem  examinations  of  individuals  dying  of  sporadic 
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cholera  fail  occasionally  to  show  any  abnormal  appearances  in 
the  mucous  membrane  of  the  intestinal  tract,  even  when  the 
most  severe  symptoms  have  been  present  during  life.  In  such 
cases  it  is  to  be  supposed,  either  that  the  hyperfemia  connected 
with  the  gastro-enteritis  has  disappeared  after  death,  because 
the  inflammation  was  in  the  lirst  stage  of  development,  or, 
what  is  at  least  as  plausible,  that  intense  irritation  of  the  intes- 
tinal nerves  has  occurred  without  resulting  in  essential  struc- 
tural changes  in  the  walls  of  the  alimentary  tract.  Still,  in  other 
cases  marked  alterations  are  observed :  in  particular,  diffuse 
liyperfEmia  of  the  mucous  membrane — in  fact,  the  entire  series 
of  post-mortem  appearances  observed  in  Asiatic  cholera,  the 
liuckleberry  color  of  the  blood,  the  sticky  condition  of  the 
serous  membranes,  etc.,  may  be  present,  as  in  the  fatal  case 
of  sporadic  cholera  in  an  adult,  mentioned  above. 

It  is  evident,from  what  has  Just  been  said,  that  the  diagnosis 
between  Asiatic  and  sporadic  cholera  can  not  be  made  even  on 
the  post-mortem  table.  The  same  holds  good,  as  already  inti- 
mated, in  regard  to  the  clinical  diagnosis,  when  the  disease 
occurs  during  the  prevalence  of  Asiatic  cholera.  Under  such 
circumstances,  the  mildness  or  malignity  of  the  epidemic,  the 
infection  of  different  individuals  from  one  and  the  same  source, 
the  number  of  cases  existing  at  a  given  time,  all  point  to  one 
affection  or  the  other.  As  a  matter  of  course,  in  cases  where 
the  differential  diagnosis  between  sporadic  and  Asiatic  cholera 
comes  into  question,  prudence  demands  that  doubtful  cases 
should  be  looked  upon  as  cases  of  Asiatic  cholera,  and  that  the 
remedies  appro j)riate  to  this  disease  should  be  promptly  em- 
ployed. 

In  by  far  the  greater  number  of  adults  attacked  by  sporadic 
cholera,  the  pr  or/ nos  is  is  decidedly  favorable,  and  this  in  spite  of 
the  apparently  threatening  symptoms.  It  may  be  accepted,  in 
fact,  that  unless  the  patient  is  already  in  delicate  health  the 
attack  rarely  proves  fatal  in  these  cases.  On  the  other  hand, 
sporadic  cholera  is  especially  fatal  among  children,  of  whom  a 
large  number  die  of  acute  catarrh  of  the  stomach  and  intestine, 
as  is  shown  by  the  following  table,  taken  from  the  post-mortem 
record  of  the  Anatomico-pathological  Institute  in  Erlangen. 
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Of  one  hundred  and  eiglity-six  children  under  one  year  of  age 
dying  during  the  period  1865-1874,  forty-four  succumbed  to 
gastro-enteritis.    Tlie  details'  are  as  follows  : 

In  1865,  of  22  deaths,  there  occurred  from  gas tro- enteritis  1 
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Total  from  1865  to  1874— Deaths  one  hundred  and  eighty-six  : 
of  which  twenty-five  were  due  to  gastro-enteritis  ;  giving  a  per- 
centage of  13.4. 

Treatment. 

In  acute,  violent,  gastric  and  intestinal  catarrh  no  remedy  is 
60  effectual  as  op  mm,  which  may  be  administered  in  the  form  of 
powder,  in  the  dose  of  a  third  of  a  grain,  or  as  laudanum  in  the 
dose  of  ten  drops,  repeated  hourly  in  severe  cases.  Opium  should 
be  given  to  children  as  well  as  to  adults  when  the  vomiting  and 
diarrhoea  are  excessive.  The  dose,  of  course,  should  be  adjusted 
to  the  age  of  the  child  ;  on  an  average,  perhaps,  two  drops  of 
laudanum  may  be  given  tlii*ough  the  day ;  as,  for  instance,  a 
mixture  may  be  made  of  five  drops  to  three  ounces  of  distilled 
water,  or  decoction  of  salep,  of  which  a  teaspoouf  ul  may  be  given 
every  hour.  Instead  of  this  method  of  administration,  the  opium 
maybe  introduced,  in  the  case  of  infants,  in  the  form  of  enemata, 

'  The  following  cases  only  have  been  included :  1.  Those  iu  which  the  cUuical 
diagnosis  of  gastro-enteritis  was  made,  and  where  undoubted  signs  of  the  affection 
(gastritis,  entejritis,  with  softening  of  the  stomach)  were  found  post-mostcm.  2.  'Wliere, 
as  in  a  few  (four)  cases,  the  post-mortem  signs,  while  negative,  did  not  contradict  the 
clinical  diagnosis,  so  far  as  the  stomach  and  intestines  wore  concerned  (cases  in  which 
tuberculosis  occurred  as  a  complication  were  carefully  excluded).  3.  In  addition  tliose 
cases  arc  included  in  which  death  having  occurred  without  the  establishment  of  a  diag- 
nosis, undoubted  signs  of  gastro-enteritis  were  observed  post-mortem. 
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composed  of  six  and  a  half  drachms  of  water,  fifteen  grains  of 
starch,  and  one  drop  of  laudanum. 

While  the  restraining  influence  of  opium  uj)on  vomiting 
and  diarrhoea  is  very  decided,  that  of  the  various  other  remedies 
recommended  in  these  conditions  is  so  to  a  less  degree.  They 
may,  however,  be  employed  in  milder  cases,  where  they  will 
ordinarily  be  sufficient  to  check  the  discharges.  I  shall  only 
allude  briefly  to  the  principal  remedies.  Chief  among  them, 
ranking  next  to  opium,  is  calomel^  which,  administered  to  infants 
in  the  dose  of  a  sixth  of  a  grain  every  two  hours,  gives  very  good 
results.  In  the  present  state  of  our  knowledge  regarding  the 
action  of  calomel,  I  am  inclined  to  look  upon  its  o^Deration  in 
these  cases  merely  as  that  of  a  remedy  which,  while  emptying 
the  intestine  and  withal  removing  the  irritating  and  frequently 
fermenting  matters  contained  in  it,  seems  to  agree  very  well  with 
the  infantile  organism.  Next  to  calomel,  niirate  of  silver  is 
most  generally  useful  for  the  purpose  of  checking  excessive 
diarrhoea.  This  remedy  is  most  appropriate  in  the  chronic  stage 
of  the  disease,  and  may  be  given  by  the  stomach  according  to 
the  following  formula :  nitrate  of  silver,  three-quarters  of  a 
grain  :  water,  one  and  a  half  ounces  :  a  teaspoonful  every  one  or 
two  hours.  Nitrate  of  silver  may  also  be  administered  in  the 
form  of  enemata,  three-quarters  of  a  grain  to  three  ounces  of 
water.  Hydrochloric  tic^fi  has  fewer  advocates  ;  it  may  be  ad- 
ministered in  doses  of  from  seven  to  sixty  minims,  in  six  and 
a  half  ounces  of  water,  according  to  the  age  of  the  patient.  The 
effect  of  the  acicl  depends,  beyond  doubt,  upon  its  influence  in 
assisting  digestion,  whereby  the  transformation  of  the  food  is 
hastened,  its  further  decomposition  checked,  and  the  irritation 
of  the  intestinal  mucous  membrane  diminished.  The  adminis- 
tration of  creosote  and  benzine  tends  still  more  to  prevent 
abnormal  changes  and  decomposition  in  the  contents  of  the 
stomach  and  intestine.  The  latter  has  been  recommended  by 
Naunyn  as  preventive  of  abnormal  fermentation  in  the  stomach. 
I  have  myself  frequently  used  this  remedy  in  cholera  infantum, 
in  tlie  Jena  Polyklinik,  but  without  marked  success.  A  further 
trial  of  it,  however,  might  be  advisable  in  cases  like  those  under 
consideration.    It  may  be  administered  to  the  adult  in  doses  of 
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twenty  drops,  in  cliildren  to  the  amount  of  a  few  drops,  twice 
daily. 

The  cure  may  be  aided  by  the  administration  of  pellets  of 
ice,  by  mustard  plasters  applied  to  the  abdomen,  and  the  like. 
Should  the  icy  coldness  of  the  extremities  increase,  warm  fomen- 
tations may  be  resorted  to,  or,  still  better,  liot  Tjaths.  By  means 
of  the  latter,  loss  of  body-lieat  may  be  decidedly  diminished, 
and  possibly  collapse  at  least  postponed.  The  baths  should  be 
followed  by  hot  packing. 

In  order  to  strengthen  the  enfeebled  action  of  the  heart, 
stimulants  are  necessary,  and  their  use  cannot  be  long  delayed 
in  the  treatment  of  choleraic  attacks.  Subcutaneous  injections 
of  ether  to  the  amount  of  lif teen  minims,  repeated  three  or  four 
times  a  day,  camphor  in  doses  of  one  and  a  half  to  four  and  a 
lialf  grains,  musk  in  doses  of  four  and  a  half  to  eight,  and  the 
stronger  Avines  are  appropriate.  Extreme  caution  in  administer- 
ing the  latter  to  infants  is  not  at  all  necessary  ;  tokay  may  be 
given  in  teaspoonful  doses  even  to  children  under  one  year  of 
age. 

The  remedies  just  enumerated  comprise  of  course  only  the 
principal  means  of  treatment  in  the  affection  under  considera- 
tion. In  spite  of  their  use,  however,  only  transitory  relief  can 
be  hoped  for  if  the  j)atient's  diet  be  not  at  the  same  time  strictly 
prescribed.  Regulation  of  ihe  diet  constitutes,  in  fact,  the 
principal  method  of  treatment  in  sporadic  cholera,  and  particu- 
larly in  cholera  infantum. 

It  must  be  made  a  rule  that,  at  the  beginning  of  a  severe 
gastro-intestinal  catarrh,  the  patient,  particularly  if  a  child,  shall 
be  entirely  deprived  of  food,  while  the  raging  thirst  is  to  be 
appeased,  in  the  case  of  adults,  with  pellets  of  ice,  and  in  infants 
with  water  which  has  been  previously  boiled.  If  in  any  indi- 
vidual case  absolute  fasting  might  seem  to  be  not  altogether 
without  danger,  the  patient's  nourishment  should  be  confined 
to  oatmeal  gruel  (oatmeal  boiled  down  to  a  mucilage  and 
strained),  which  may  be  given  from  a  nursing-bottle.  In  cases 
where  eveiy  other  kind  of  food  only  increases  the  diarrhcra,  this 
often  answers  surprisingly  well.  When  necessary,  red  wine 
and  tincture  of  opium  may  be  added,  so  that  medicine  may  be 
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administered  at  the  same  time  that  food  is  given.  Adults  are  to 
be  confined  to  a  diet  of  soups  alone. 

After  the  acute  severity  of  the  attack  has  passed,  the  great- 
est caution  must  be  used  in  returning  to  the  ordinary  diet. 
Food  must  at  first  be  given  only  in  the  smallest  quantities  and  at 
considerable  intervals. 

Beef  essence  is  most  suitable  for  adults,  together  with  soft- 
boiled  eggs,  broth,  and  similar  easily  digestible  foods  which  will 
be  alluded  to  more  particularly  when  we  come  to  consider  the 
diet  in  chronic  gastric  catarrh. 

Mother's  milk  is  the  only  nourishment  appropriate  to  the 
infant  organism.  Where  this  cannot  be  obtained,  Liebig's 
"food"  or  Nestle's  "lacteous  farina"  are  alone  to  be  recom- 
mended. The  latter  is  especiall}^  commendable,  because  the 
physiological  relations  of  the  infantile  digestive  organs,  particu- 
ularly  the  lack  of  notable  salivary  and  pancreatic  secretion,  are 
taken  into  account  in  its  fabrication,  the  starch  contained  in  it 
having  at  least  been  transformed  into  dextrin.  Even  in  the  case 
of  this  substitute  for  mother's  milk,  I  cannot  admit  that  the 
ideal  nourishment  in  acute  inflammatory  conditions  of  the  infan-- 
tile  gastro-intestinal  tract  has  been  attained.  I  am  not  able, 
however,  to  suggest  anything  better  at  present,  as  my  experi- 
ments in  the  production  of  a  more  perfect  artificial  food  are  not 
yet  completed. 

To  give  meat  to  infants  less  than  a  year  old,  whether  in  the 
shape  of  scraped  raw  meat,  or  as  beef  tea — which  latter  is  in 
every  way  preferable  to  the  former,  as  being  more  digestible — I 
do  not  think  advisable,  since  its  clinical  composition  is  too 
widely  different  from  that  most  appropriate  to  the  infantile 
digestive  organs.  The  same  may  be  said  of  eggs,  pap  made  of 
dried  rusk,  meat  broths,  and  all  those  "  nourishing  "  foods  which, 
with  the  best  intentions,  but  without  consideration  of  the  limits 
of  the  infantile  digestive  powers,  are  forced  upon  the  child  suf- 
fering from  gastro-enteritis,  occasionally  with  the  gravest  con- 
sequences. 
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Gastritis  Plilegmonosa. 

Interstitial   Purulent  Inflammation  of  the   Walls   of  the 

Stomach. 

Syn :  Gastritis  submucosa,  G.  purulenta.  Infiltration  purulente  des  parois  de 
I'estomac  {Beynaud).     Linitis  suppurativa  (Brintoii). 

In  accordance  with  the  usage  which  includes  in  the  term 
"phlegmon  "  any  inliammation  of  the  connective  tissue  tending 
to  suppuration,  we  designate  by  gastritis  phleginonosa  an  in- 
flammation of  the  walls  of  the  stomach,  having  its  seat  usually 
in  the  submucous  layer,  but  which  may  also  involve  the  inter- 
muscular and  subserous  connective  tissues.  This  form  of  in- 
flammation is  very  rare,  and  the  assemblage  of  symj)toms  which 
it  presents  is  as  yet  by  iko  means  completely  recorded. 

The  oldest  observations  on  record  date  back  to  the  latter  half  of  the  seventeenth 
and  the  beginning  of  the  eighteenth  century,  and  are  those  of  P.  Borel,  1656,' 
Sand,  1695,^  Vorvvaltuer,^  and  Bonet.'' 

These  authors  allude  to  abscesses  in  the  walls  of  the  stomach,  occasionally  of 
considerable  size  (as  large  as  a  goose-egg  in  Bonet's  case).  In  the  first  book  of 
Lieutaud's  "  Historia  Anatomico-Medica"  there  may  even  be  found  an  entire  chap- 
ter devoted  to  the  "  abscessus  ventriculi,"  with  the  citation  of  seven  observations 
by  Riolauus,  Bauhiuus,  and  others.  Andral  and  Oruveilhier  ^  appear  to  have  first 
observed  a  more  diffuse  purulent  infiltration  of  the  gastric  walls.  In  their  case  the 
mucous  membrane  of  the  stomach  was  raised  up  from  the  muscular  layer  over  its 
entire  surface  by  a  stratum  of  purulent  matter,  while  it  was  itself  at  the  same  time 
so  slightly  affected  that,  as  Cruveilhier  remarks,  only  a  fortunate  accident,  and  the 
observation  that  the  walls  of  the  stomach  were  unusually  thick,  led  him  to  make 
incisions  iuto  it,  and  thus  to  discover  the  separation. 

In  Germany,  to  Rokitansky,  and  still  more  to  Dittrich,"  belongs  the  credit  of 
increasing  our  knowledge  of  tliis  rare  disease.  The  latter  has  himself  observed  sev- 
eral cases,  and  was  the  first  to  draw  attention  to  tlie  fact  that  gastritis  phlegmonosa 
might  terminate  in  entii-e  recovery. 


'  Opera,  1656. 

"  Diss,  de  raro  ventriculi  absoessu.    Regiomont.  1701. 
8  Eph.  Nat.  cur.  Dec.  III.  Obs.  142. 

Sepulcbret.  anatom.  Lib.  III. 
^ Raynaud c,  p.  526. 

6  See  the  Dissertations  of  his  pupils,  Brandy  1851,  and  Clauss,  1857. 
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In  England,  Habershon  and  Brinton,  among  others,  have  devoted  tlieir  attention 
to  the  subject.  Finally,  the  French  physicians  especially  have  been  active  of  late 
in  this  direction,  tlie  treatise  of  Raynaud,'  as  well  as  Auvray's'  monograph,  which 
includes  the  observations  of  others,  together  with  cases  of  his  own,  detailed  with 
considerable  completeness,  deserving  particular  mention. 

Patliological  Anatomy. 

The  affection  of  tlie  stomacli  under  consideration  occurs  in 
two  forms  :  as  a  circumscribed  suppuration,  abscess  of  the  stom- 
ach ;  and  as  a  diffuse,  purulent  inliltration  of  the  parietes  of  this 
organ.  The  latter  may  be  increased  even  to  six  times  their  nor- 
mal thickness,  while  the  abscesses  may  develo^^  to  the  size  of  the 
fist. 

Abscesses  of  the  stomach  are  sometimes  single,  at  other  times 
multiple  ;  their  seat  is  usually  in  the  submucous  layer,  although 
the  suppuration  may  affect  the  subserous  layer  also,  and  the 
mnscular  stratum  may  take  on  fatty  degeneration  ("infiltration 
granulo-graisseuse,"  Auvray),  and  show  interstitial  proliferation. 
The  mucous  as  well  as  the  serous  layer  is  usually  intact,  or  at 
most  only  erythematous ;  only  in  rare  cases  is  it  so  eroded  that 
the  contents  of  the  abscess  may  escape  into  the  cavity  of  the 
stomacli  or  peritoneum.  When  the  abscess  has  opened  inwards, 
it  may  cicatrize,  and  under  certain  circumstances  may  bring  about 
stenosis  of  the  lumen  of  the  stomach,  or  the  abscess,  after  being 
opened,  may  be  transformed  into  a  chronic  gastric  ulcer  under 
the  influence  of  the  acids  of  the  stomach. 

Cases  of  diffuse  purulent  infiltration  of  tlie  parietes  of  the 
stomacli  have  been  observed  less  frequently  and  less  exactly. 

In  this  variety  the  mucous  membrane  of  the  stomach  seems 
erythematous  and  swollen,'  for  the  most  part  riddled  like  a  sieve 
with  holes  varying  in  size  from  the  head  of  a  pin  to  a  bean,  and 
still  larger;  the  smaller  round,  the  larger  irregularly  eroded. 


'  Gaz.  hebdom.  1801.  p.  511.  et  seq. 
These.    Paris.  18G6. 

''  The  cause  of  the  swelling  was  found  by  jUayem  (Obs;  Morel)  to  lie  in  a  purulent 
infiltration,  demonstrated  by  the  microscope,  extending  around  and  between  the  gastric 
glands. 
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The  borders  of  tliese  lesions  of  the  mucous  membrane  are  under- 
mined, so  that  a  probe  may  be  pushed  along  under  them,  between 
the  mucous  and  the  submucous  layers,  for  a  considerable  distance. 
On  compressing  the  walls  of  the  stomach,  pus  wells  out  from  the 
openings  in  the  mucous  layer  as  from  a  sponge.  In  other  cases 
(Tiingel,  Asverus)  the  surface  of  the  mucous  membrane  is  intact. 
On  cutting  into  it,  the  purulent  collection,  which  is  situated  in 
the  submucous  tissue,  is  reached.  The  latter  appears  uniformly 
yellow,  greatly  thickened,  and  boggy,  for  the  pus  distends  its 
meshes. 

The  condition  of  the  muscular  layer  varied  greatly  in  the  dif- 
ferent cases  thus  far  examined  ;  it  was  sometimes  unchanged,  at 
other  times  infiltrated  with  serum  or  pus,  the  individual  layers  of 
muscular  fibres  being  separated  from  each  other  by  strata  of  pus. 
The  infiltration  is  at  times  so  extensive  that  the  various  tissues 
can  no  longer  be  distinguished  apart.  Occasionally  the  muscu- 
lar layer  may  be  destroyed  and  disappear  entirely  in  the  puru- 
lent accumulation,  so  that  the  latter  may  seem  to  be  bounded 
outwardly  by  the  serous  layer  and  inwardly  by  the  mucous  mem- 
brane (Heyfelder). 

Finally,  the  serous  layer,  like  the  muscular,  may  remain  en- 
tirely unafi'ected,  according  to  the  seat  and  extent  of  the  phleg- 
monous inflammation.  In  other  cases  it  may  take  on  inflamma- 
tion, from  the  mildest  to  the  severest  grades,  accompanied  by  the 
accumulation  of  dirty-gray,  thick  masses  of  exudation  upon  the 
surface  of  the  stomach,  which  may  glue  it  to  the  liver,  intestines, 
etc.  Upon  cutting  into  the  serous  layer,  tlie  subserosa  also  is 
observed,  in  the  more  serious  cases,  to  be  infiltrated  with  serum 
or  pus. 

Notable  as  these  anatomico-pathological  changes  are,  yet, 
according  to  Dittrich,  comparative  reparation  of  the  process  is 
possible.  The  proof  of  this  is  in  existence  in  the  shape  of  two 
well-preserved  preparations  in  our  pathological  collection  which 
have  come  down  from  Dittrich' s  time. 

In  one  of  these  a  decided  stricture  of  the  pylorus  has  been  developed  as  a  result 
of  proliforiition  of  the  connective  tissue.  "The  mucous  nienibrane  at  this  point 
api)cars  unchanged,  drawn  together  in  thick  folds  around  tlie  valve,  -while,  without 
and  below  this,  a  partly  suppurative,  partly  contractive  process  has  taken  place, 
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wliich  shows  itself  by  the  formation  of  a  firm  cicatricial  tissue,  with  fistulous 
canals  opening  into  the  cavity  of  tlie  stomacli  at  one  point.  As  an  immediate 
result  of  this  stricture  of  the  pylorus,  we  find  decided  thickening  of  tlie  mucous 
membrane  in  general,  even  that  of  the  cardiac  end." 

The  circumstance  that  the  undermined  mucous  membrane 
does  not  perish  from  necrosis,  but  preserves  its  normal  appear- 
ance, appears  to  indicate  that  the  portions  of  tissue  tlius  pre- 
served are  nourished  from  the  contiguous  parts.  Later,  the 
mucous  membrane,  riddled  by  fistulse,  may  become  thinned  or 
may  entirely  disappear,  through  want  of  nourishment. 

Etiology. 

Among  the  thirty -one  cases  which  have  been  observed  and 
accurately  described '  up  to  the  present  time,  twenty-six  have  been 
males  and  five  females,  so  that  the  affection  would  seem  to  show 
a  decided  preference  for  the  male  sex,  if  the  small  number  of 
cases  does  not  mislead.  That  the  latter  is  the  case  would  seem 
most  likely,  since  as  yet  we  know  of  no  especial  cause  for  the 
occurrence  of  phlegmonous  gastritis.  In  a  number  of  cases  the 
origin  of  the  affection  has  been  attributed  to  excessive  indulgence 
in  spirituous  liquors  ;  in  a  few  to  some  wound  occurring  in  the 
region  of  the  stomach  ;  in  others,  again,  to  some  error  of  diet  (in 
Stewart's  case  to  excessive  overloading  of  the  stomach).  These 
causes,  among  others,  are  cited  as  occasioning  this  severe  affec- 
tion of  the  stomach,  although  they  may  be  i^resent  in  a  thousand 
instances  without  once  giving  rise  to  purulent  gastritis. 

We  exclude  here  those  examples  of  phlegmonous  gastritis 
which  occur  during  the  course  of  the  severer  mfectious  diseases^ 
particularly  in  picerperal  fever.  Here,  at  least,  the  original 
cause  of  those  abscesses  which  appear  in  the  walls  of  the 
stomacli,  as  well  as  in  other  organs,  has  been  settled,  although 
tangible  evidence  as  to  the  details  of  their  formation  is  occasion- 
ally sought  in  vain.     As  in  puerperal  fever,  where  Dittrich 

'  Twenty-two  collected  by  Auvray ;  and,  in  addition,  Vorwaltner's  case,  Dittrich's 
cases  (one  reported  by  Clauss,  two  by  Brand),  Wallmann's  cas.-,  and,  published  since 
1800,  Stewart's  case  (Canstatt's  Jahrbiicher,  1868.  p.  124),  Loomif?'  (1870.  p.  156),  that 
of  IVIalmsten  and  Key  (1871.  p.  148),  and  Krause's  (Diss.  Borol.  1872). 
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observed  the  "  frequenb "  '  formation  of  tliese  metastatic  ab- 
scesses, so  also  in  typhoid  fever  and  variola  these  are  observed, 
though  not  so  often. 

Two  distinct  forms  of  purulent  gastritis  must  thus  be  ac- 
knowledged—the primary  idiopat/iic,  and  the  secondary  metas- 
tatic. In  the  above  description  of  phlegmonous  gastritis  the 
former  variety  alone  has  been  considered,  since  the  latter  is 
almost  invariably  obscured  during  life  by  the  symptoms  of  the 
main  disorder,  and  is  observed  only  as  an  accessory,  together 
with  various  other  metastatic  products  of  inflammation,  upon 
post-mortem  examination. 

As  regards  age,  those  who  died  of  gastritis  phlegmonosa  were 
almost  without  exception  in  middle  life. 

Symptomatology. 

It  would  be  impossible  to  give  a  distinctly-outlined  descrip- 
tion of  the  disease  under  consideration,  such  as  would  apply  to 
every  case,  because  as  yet  it  has  been  too  unfrequently  observed. 

Such  a  description  is  the  more  difiicult  because  peritonitis,  to 
a  more  or  less  marked  degree,  occurs  in  all  cases  in  connection 
with  the  diffuse  phlegmonous  inflammation  of  the  walls  of  the 
stomach.  It  is  therefore  difficult  to  tell  in  any  given  case  which 
symptom  belongs  to  the  peritoneal  inflammation  and  which  is  to 
be  ascribed  to  purulent  gastritis. 

As  regards  this  point,  the  diagnosis  is  clearer  in  those  cases 
where  the  j)urulent  inflammation  of  the  gastric  parietes  is  limited 
in  the  form  of  abscesses,  since  cases  of  this  kind  occurred  with- 
out the  accompaniment  of  peritonitis.  Little  is  to  be  gained 
from  the  earlier  literature  of  this  variety  in  relation  to  the  symp- 
tomatology of  abscess  of  the  stomach,  because  the  observations 
are  too  briefly  recorded." 

The  patient  usually  suffers  from  j)ain  in  the  epigastrium  and 
vomiting,  with  slow  fever;  occasionally  there  is  some  difliculty 
in  respiration.  In  two  cases  (Lieutaud,  1.  c,  No.  86,  and  Sand) 
a  tumor,  which  in  one  case  was  as  large  as  the  fist,  and  not 

'  In  an  epidemic  in  Prague  in  the  year  1847 ;  see  Brand,  Diss.  Erl.  1851.  p.  28. 
'  Sand's  case  (1095)  is  to  be  excepted,  a  full  description  of  the  disease  being  given. 
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particularly  painful  upon  pressure,  could  be  felt  in  the  epi- 
gastrium. 

In  the  latter  (Sand's  patient)  the  abscess  appears  to  have  ruptured  during  life, 
discharging  a  large  quantity  of  dark-colored  matter.  The  rupture  of  the  aljscess  in 
Callow's  case  (1824)  is  established  beyond  doubt.  Here  twenty  ounces  of  f  lire  ims 
were  vomited  in  the  2)resence  of  the  physician,  and  some  was  also  passed  at  stool.  In 
the  same  case  post-mortem  examination  showed  more  than  seven  pounds  of  ijus  in 
the  abdomen,  derived  from  an  enormous  abscess  of  the  stomach,  which  had  brought 
about  the  fatal  result  by  perforation,  without  having  previously  caused  ^jain  or  any 
other  symptom. 

Abscess  of  the  stomach  may  follow  an  acute  or  chronic 
course.  While  the  earlier  recorded  cases  took  the  latter  form, 
recent  literature  affords  several  examples  of  acute  gastric  ab- 
scess.^ The  aspect  of  the  disease  in  these  cases  was  as  follows. 
After  loss  of  appetite  with  colic  and  irregularity  of  bowels,  last- 
ing several  days,  the  disease  itself  set  in  with  pain  in  the  abdo- 
men and  vomiting.  The  pain  was  generally  diffused,  in  spite  of 
the  absence  of  peritonitis  ;  it  was  particularly  violent,  however, 
only  in  the  epigastrium,  and  was  increased  by  pressure  at  this 
point.  Together  with  these  symptoms  there  was  continued  want 
of  appetite  and  diarrhoea,  the  latter  in  one  case  only  towards  the 
end  of  life ;  severe  thkst,  with  dryness  of  the  tongue,  showed 
concomitant  fever,  which  is  also  especially  mentioned  in  one 
case.  Finally,  small  and  irregular  pulse  with  delirium  set  in, 
and  death  followed  with  symptoms  of  general  prostration  and 
coma.  The  duration  of  the  disease,  from  the  beginning  to  the 
fatal  result,  was  in  one  case  eight  days,  in  both  the  others  about 
two  and  a  half  weeks. 

In  contrast  to  these  circumscribed  abscesses  of  the  stomach, 
there  have  been  observed,  during  the  past  forty  years,  from 
twelve  to  fifteen  cases  of  diffuse  suppuration  of  the  toalls  of  the 
stomachy  in  which  death  followed  in  a  short  time,  after  severe 
general  symptoms  accompanied  by  peritonitis. 

If  two  oases  are  excluded,  in  which  the  process  took  a  chronic  course  and  the 
fatal  result  only  occurred  after  some  months,  the  duration  of  the  disease  may  be 
said  to  vary  from  three  to  eighteen  days,  the  average  being  nine  days. 


'  Cases  by  Habershon,  1847,  with  very  scanty  notes,  by  Dumesnil,  1861,  and  Auvray, 
'6  ;  the  above  description  is  founded  on  the  last  two. 
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Among  the  clinical  histories  upon  which  the  description  of 
diffuse  purulent  infiltration  of  the  walls  of  the  stomach  lias  b(-en 
founded,  that  obtained  from  Dittrich^  is  one  of  the  best.  I 
shall,- therefore,  recount  this  before  going  on  to  describe  tlie 
general  aspect  of  the  disease.  For  when  the  small  number  of 
cases  observed  is  taken  into  consideration,  it  may  easily  be 
understood  that  one  well-recorded  case  is  of  more  value  than  a 
general  description. 

G.  S.,  a  tamier,  entirely  convalescent  for  two  weeks  from  plcuritis,  felt  perfectly 
well  ou  the  20tU  of  October,  1_85G,  dined  witli  a  good  appetite,  and  spent  the  day 
at  work  as  usual.  On  returning  home,  towards  evening,  he  experienced  severe  chilln, 
alternating  with  fever  and  accompanied  by  intense  pain  in  the  region  of  the  stomach, 
lieart,  and  left  thorax,  so  that  he  could  not  sleep  that  night. 

On  the  morning  of  October  21st  repeated  vomiting  of  bilious  matters  took  place, 
while  the  former  symptoms  continued.  In  the  evening  he  presented  the  foUoiving 
symptoms:  His  general  apj)earance  was  that  of  a  very  sick  person,  his  temjjeratu7-e 
was  decidedly  increased,  his  imlse  one  hundred  and  hcelve,  strong  and  fidl.  Nothing 
abnormal  aljout  the  heart,  some  rales  through  tlie  chest.  The  abd^omen  was  not 
meteoHc,  hut  soft,  and  not  painful  on  pressure.  No  annoyance  from  constipation  of 
two  days'  duration.  In  addition,  the  patient  complained  of  pain,  varying  in  inten- 
sity, in  the  stomach  and  left  side,  nausea,  eructation,  and  occasional  vomiting,  lie 
was  ordered  :  one-twelfth  of  a  grain  of  acetate  of  morphia,  four  times  during  tlie 
night. 

October  33d.  Restless  and  sleepless  during  the  past  night ;  vomiting  occurred 
repeatedly,  but  ceased  in  the  morning;  coughing  and  lividity ;  intensity  of  the  pain 
continued  the  same  evening;  ordered  eight  cups,  mor^jhia,  and  an  enema  to  re- 
lieve the  constipation. 

October  33d.  Better  night,  some  sleep,  pain  relieved  by  the  cupp'.ng,  no  more 
vomiting,  less  fever,  some  appetite.    General  appearance  better. 

October  24th.  Decidedly  toorse  during  the  night,  entire  sleeplessness,  continual 
pain,  with  occasional  deliri^im,  starting  up  and  jumping  out  of  bed.  Temperature 
considerably  higher,  face  flushed,  and  cheeks  hollow ;  pulse  very  rapid,  moderately 
strong  and  soft.  Intense  thirst.  Some  sleep  through  the  day,  with  light  delirium, 
under  tlie  influence  of  morphia.  On  waking,  complained  of  severe  pain  in  the  region 
of  the  left  nipple.    Respiration  short  and  lal)orious. 

During  tlie  first  part  of  the  following  uight  the  patient  w.as  very  restless,  the  de 
lirium  continued,  and  lie  repeatedly  sprang  out  of  bed.    After  midnight  he  became 
somewhat  quieter.    Toward  morning  collapse  supervened,  whicli,  in  spite  of  the  usl- 
of  stimulants,  terminated  fatally  on  tlie  morning  of  Octoljcr  2r)th. 

Post-mortem  examination  revealed  independent  idiopathic  inflammalion  of  the 


'  Claim's  Dissertation. 
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stomach,  in  the  form  of  diffuse  sero-purulent  infiUration  of  the  submucous  layer,  grad- 
mlly  extending  over  the  other  membranes  (peritonitis,  pleui'itis).  There  was  general 
dissolution  of  the  blood. 

It  is  very  remarkable  that,  in  this  as  in  other  cases  of  gastritis 
phlegmonosa,  the  pain  was  not  increased  hy  pressure  over  the 
epigasiriuin.,  as  would  be  expected  in  so  severe  an  acute  inllam- 
mation  of  the  entire  parietes  of  the  stomach.  The  most  constant 
symptom  in  this  affection  is  the  vomiting.  This  vs^as  absent  in 
only  one  of  the  cases  recorded,  and  even  then  there  v^^as  a  dispo- 
sition to  emesis.  The  vomited  matters  contained  only  bile  and 
mums — never.,  so  far  as  known.,  pus.  If  -we.  may  judge  from  the 
anatomico-pathological  appearances,  pus  had  vv^ithout  doubt  per- 
colated into  the  stomach  through  the  sieve-like  apertures  in  the 
mucous  membrane,  but  was  either  digested  there,  or  became  so  in- 
timately mingled  with  the  gastric  contents  as  to  escape  detection 
by  the  naked  eye. 

Among  the  other  symptoms,  deZirium,  or  at  least  restlessness 
and  terror,  almost  always  supervened.  In  one  instance  the  latter 
was  so  intolerable  as  to  drive  the  patient  to  suicide. 

In  the  greater  number  of  cases,  meteorism,  diarrhoea,  severe 
thirst,  and  dry  tongue,  were  observed.  The  pulse  also  was  small 
and  very  rapid  during  the  later  periods  of  the  disease,  even  when 
in  some  cases  it  had  been  full  and  strong  at  the  beginning.  It  is 
difficult  to  say  just  how  far  these  symptoms  are  to  be  referred  to 
the  concomitant  peritonitis  and  consequent  fever.  Unfortunately, 
in  regard  to  the  latter,  exact  observations  have  been  made  in  only 
a  few  (four)  instances.^ 

The  general  aspect  of  the  patient  was  that  of  a  person  evi- 
dently very  sick ;  this  appearance  is  in  part  to  be  attributed  to 
the  peritonitis  accompanying  the  gastric  affection,  as  well  as  to 
the  collapse  which  in  most  cases  preceded  death. 

The  assemblage  of  symptoms  offered  by  patients  suffering 
from  phlegmonous  gastritis  is,  briefly,  about  as  follows:  In 
the  midst  of  perfect  health,  or  after  a  period  of  general  malaise, 
the  individual  is  seized  with  pain  in  the  stomach  and  vomiting, 
accompanied  by  thirst,  dry  tongue,  small,  frequent  irregular 

'  In  Krause's  case  the  temperature  varied  between  102.3°  and  104°  P. 
VOL.  VII.— 11 
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pulse,  meteorism,  and  diarrhosa ;  subsequently  delirium  and 
prostration  ensue,  and  finally  death. 

Diagnosis. 

After  what  has  just  been  said,  it  need  hardly  be  added  that 
the  diagnosis  of  diffuse  purulent  infiltration  of  the  parietes  of 
the  stomach  can  not  be  established,  in  the  present  state  of  our 
knowledge,  during  life,  since  the  symptoms  observed  may  all  be 
attributed,  not  unnaturally,  to  the  accompanying  peritonitis. 
In  those  cases  where  the  gastric  symptoms  above  mentioned  are 
much  more  prominent  than  the  general  symptoms  of  peritonitis 
and  where  other  diseases  of  the  stomach  giving  rise  to  peritonitis 
may  reasonably  be  excluded,  the  possibility  of  phlegmonous 
gastritis  might  at  least  be  taken  into  consideration.  The 
diagnosis  of  acute  gastric  abscess  is  not  less  difficult,  because, 
as  is  evident  from  the  description  above  given,  the  symptoms  in 
this  affection  correspond  to  those  of  diffuse  purulent  infiltration. 
It  is  only  when  the  abscess  can  be  felt  as  a  circumscribed  tumor 
in  the  epigastric  region,  and  when  it  proceeds  rapidly  to  rupture 
into  the  stomach,  with  vomiting  of  j)us,  that  the  diagnosis  can 
be  thought  of.  Since  these  last  two  diagnostic  signs  have  been 
actually  present  in  some  cases  of  clironic  abscess  of  the  stomach, 
a  distinct  tumor  having  been  felt  in  the  epigastrium,  and  in  one 
case  (Callow's)  pus  having  been  discharged  in  great  quantitj", 
the  possibility  of  diagnosticating  chronic  abscess  of  the  stomach 
must  be  conceded.  That  the  various  other  symjjtoms  observed 
in  chronic  abscess  of  the  stomach — vomiting,  pain  in  the  epigas- 
trium, slow  fever,  difficult  respiration — are  valueless  as  aids  in 
forming  the  diagnosis,  is  self-evident ;  the  more  perfectly  so,  since 
just  in  that  striking  case,  where  the  purulent  contents  of  the 
abscess  were  vomited,  scarcely  a  symptom  was  manifest  up  to 
the  moment  when  rupture  into  the  cavity  of  the  stomach  took 
place,  a  day  and  a  half  before  death  occurred. 

Prognosis. 


The  prognosis  in  this  affection  is  grave.    The  disease  cannot, 
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however,  be  regarded  as  absolutely  fatal,  since  Dittrich's  prepara- 
tions show  that  a  comparative  cure  may  take  place  (vide  supra). 
On  the  other  hand.  Callow's  case,  to  which  allusion  has  just 
been  made,  shows  that  even  enormous  abscesses  may  develop 
gradually,  almost  without  a  symptom,'  and  may  yet  suddenly 
terminate  fatally. 

Treatment, 

It  is  evident  that,  so  far  as  direct  remedies  in  purulent 
gastritis  are  concerned,  nothing  can  be  offered ;  since,  as  yet,  it 
has  not  been  possible  to  diagnosticate  the  disease  during  life. 
The  individual  symptoms,  particularly  the  peritonitis,  are  really 
the  only  points  against  which  therapeutic  measures  can  be 
directed. 


In  addition  to  diffuse  inflammation  of  the  stomach,  there  are 
other  varieties,  which,  like  phlegmonous  gastritis,  may,  when 
more  extensively  developed,  attack  the  deeper  layers  of  the 
gastric  structure  ;  but  these  differ  from  the  phlegmonous  form  in 
the  circumstance  that  they  originate  in  the  mucous  membrane, 
and  only  involve  the  deeper  layers  secondarily.  Such  are  dipJi- 
iheritic  gadriiis,  and  those  changes  in  the  structure  of  the 
stomach  lohich  result  from  the  action  of  corrosive  substances. 

The  first — diphtheritic  gastritis — is  a  very  rare  affection.  It 
sometimes  arises  simply  from  extension  of  the  diphtheritic 
inflammation  of  the  pharynx  and  oesophagus  to  the  mucous 
membrane  of  the  stomach  ;  at  other  times  as  a  sequela  of  typhoid 
fever,  pyaemia,  particularly  puerperal  fever,  or  of  the  acute  exan- 
themata, especially  small-pox.  Finally,  diphtheritic  gastritis  oc- 
casionally occurs  in  persons  who  are  very  much  debilitated,  and 
in  infants.    It  makes  its  appearance  "in  the  form  of  yellow, 

'  The  patient  alluded  to  continued  hia  occupation  as  cook  up  to  the  very  day  on 
which  the  abscess  broke,  and  only  complained  to  his  comrades  towards  the  last  that  his 
ftrength  had  diminished,  and  that  he  could  not  retain  food  in  his  stomach  for  any 
length  of  time. 
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yellowish-white,  or  brownish  eschars  of  the  mucous  membrane, 
each  surrounded  by  an  areola  of  injection,  and  the  removal  of 
these  shows  decided  losses  of  substance,  at  the  base  of  which  the 
submucous  connective  tissue  may  be  seen  laid  bare,  reddened, 
injected,  or  reduced  to  a  gangrenous,  pulpy,  brownish-black 
mass"  (Roldtansky).  Should  any  vessels  be  destroyed  by  tins 
process,  hemorrhage  may  occur,  which  in  the  case  of  young 
children  may  terminate  fatally. 

This  vaiiety  of  gastric  inflammation  possesses  no  clinical  sig- 
nificance, because  the  symptoms  peculiar  to  it  are  masked  by 
those  of  the  primary  affection  ;  or,  if  the  gastric  symptoms  are 
more  prominent,  they  do  not  differ  essentially  from  those  of  a 
simple  gastric  catarrh. 

The  symptoms  caused  by  erosion  of  ilie  surface  of  the  stom- 
acli  ty  corrosive  substances  are  presented  more  frequently,  and, 
from  a  clinical  point  of  view,  are  more  interesting.  They  vary 
according  to  the  nature  and  concentration  of  the  caustic,  and 
constitute  an  essential  feature  in  the  general  aspect  of  the 
disease,  which  varies  according  to  the  poison  concerned.  A  sys- 
tematic description  will  be  found  in  another  place.  (See  the 
volume  on  Poisons.) 


ChroDic  Gastritis. 

Chronic  catarrh  of  the  stomach  is  a  very  common  disease,  if 
we  include  under  this  designation  those  cases  in  Avliich  chronic 
hypersemia  and  inflammation  of  the  gastric  mucous  membrane 
occur  in  the  course  of  other  affections,  as  the  immediate,  and 
for  the  most  part  mechanical,  consequence  of  the  principal 
disease,  or  where,  on  the  other  hand,  dilatation  of  the  stomach 
supervenes  upon  an  existing  gastric  catarrh.  The  latter  (dilata- 
tion), whether  originating  in  one  way  or  in  another,  is  an  especial 
disease  with  symptoms  peculiar  to  itself,  and  on  that  account 
must  be  dealt  with  under  another  head. 

Setting  aside  these  secondary  forms  of  gastric  catarrh,  and 
excluding  also  dilatation  of  the  stomach  from  the  division  of 
chronic  gastritis,  chronic  catarrh  of  the  stomach  occurs,  at  least 
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according  to  my  own  experience,  only  very  unfrequently,  as  an 
independent  disease,  and  I  consider  the  custom  which  has  lately 
become  usual,  of  regarding  persistent  dyspepsia  as  chronic  catarrh 
of  the  stomach,  as  a  decided  mistake  in  diagnosis.  Rather 
would  I  estahlish  it  as  a  rule  that  we  should  not  he  satisfied 
with  the  diagnosis  of  a  primary  chronic  gastric  catarrh  until 
the  various  other  chronic  affections  of  the  stomach  giving  rise 
to  dyspepsia  can  be  excluded  with  tolerable  certainty. 

Pathological  Anatomy. 

In  chronic  gastric  catarrh,  as  in  other  morbid  processes  affect- 
ing the  walls  of  the  stomach,  the  pyloric  portion  is  attacked  by 
preference.  The  mucous  membrane  is  sometimes  red  or  purplisli 
red,  sometimes  pale,  with  traces  of  previous  hyperjemia,  usually 
in  the  form  of  dark  patches,  wliich  are  produced  by  the  deposit 
of  pigment  granules  in  the  interstitial  tissue,  especially  in  the 
delicate  villi  of  the  surface  or  in  the  cells  of  the  glands  them- 
selves. Tliis  pigment  is  a  product  of  the  metamorphosis  of  the 
coloring  matter  of  the  blood  deposited  at  these  points  by  capil- 
lary hemorrhages,  or  by  the  extravasation  of  large  quantities  of 
red  blood  cells  under  the  influence  of  severe  and  persistent 
inflammation.  The  inner  surface  of  the  stomach  is  often  coated 
with  a  thick  layer  of  tough  gray  or  yellowish  mucus.  The  mu- 
cous membrane  also  usually  appears  thickened,,  and  the  changes 
due  to  inflammation  are  present ;  that  is,  hypertrophy  manifests 
itself  in  various  places  and  in  very  different  ways. 

The  proliferation  of  the  interstitial  tissue  causes  this  to  pro- 
trude between  the  gland  tubules  in  the  form  of  conical  projec- 
tions, under  the  pressure  of  which,  in  rare  cases,  the  tubules 
may  become  atrophied.  At  other  times  the  gland  tubules  them- 
selves become  the  subjects  of  this  new  cell  growth,  and  under 
these  circumstances  lengthen  and  bulge  out,  while  the  cells  in 
their  interior— especially  the  principal  cells — swell  and  undergo 
partial  fatty  metamorphosis.  Since,  as  a  result  of  this  prolifer 
ation  of  the  mucous  membrane  generally,  its  area  becomes 
more  extensive  than  that  of  the  subjacent  muscular  layer,  the 
inner  surface  of  the  stomach  is  thrown  into  mammillary  eleva- 
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tions,  which  are  larger  tlian  those  normally  present  during  Hf(s 
and  on  that  account  do  not,  like  the  latter,  disappear  after  death 
upon  the  cessation  of  muscular  contractility  (etat  mamelonne). 

The  proliferation  of  tlie  interstitial  tissue  in  general  brings  about  a  thickening 
of  the  limiting  membrane  of  the  tubules,  which  on  its  part  gives  rise  again  to 
strangulation  of  the  glandular  portion,  accumulation  of  the  contents  of  the  gland 
behind  the  obstructed  point,  and  the  formation  of  small  cysts  projecting  upon  the 
gastric  mucous  membrane. 

In  addition  to  this  fatty  metamorphosis  in  the  glands,  fatty  degeneration  of  the 
connective  tissue  is  also  observed  in  a  certam  number  of  cases  (W.  Fox),  and  in 
connection  witli  this  a  disintegration  of  the  surface  resembling  "  fatty  erosion." 

If  the  proliferation  of  the  glandular  exceeds  that  of  the  interstitial  tissue, 
globular  non-projecting  tumors  (adenomata)  are  foimed. 

In  addition  to  the  alterations  in  the  mucous  membrane,  just 
described,  chronic  gastric  catarrh  gives  rise  to  changes  in  the 
deeper  structures  of  the  stomach.  The  submucous  layer  be- 
comes thickened  and  coarsely  fibrous.  In  very  marked  cases, 
where  the  inflammation  has  affected  this  layer  more  particularly, 
its  thickness  is  increased  ten  or  twenty  fold.  Such  were  jDrob- 
ably  the  cases  Avhich  Brinton  represented  as  a  peculiar  form  of 
cirrhotic  inflammation  of  the  stomach. 

When  this  hypertrophy  of  the  submucosa  is  circumscribed,  the  overlying  mucous 
membrane,  which  is  usually  atrophied  at  those  points,  projects  in  polypoid  forms 
above  the  inner  surface  of  the  stomach  ("  gastritis  polyposa"). 

Moreover,  since  the  interstitial  connective  tissue  between  the 
muscular  fibres  increases  in  volume,  and  the  muscular  coat 
itself  becomes  hypertrophied,  an  appearance  is  presented  similar 
to  that  very  often  observed  in  scirrhus  ventriculi,  namely,  the  tis- 
sue when  exposed  to  view  seems  to  be  divided  up  into  numerous 
compartments,  caused  by  the  interpenetration  of  the  grayish-red 
muscular  fibres  by  the  white  bands  of  proliferated  intermuscular 
connective  tissue.  In  connection  with  these  anatomical  changes 
in  the  walls  of  the  stomach,  stenosis  of  this  organ  commonly 
takes  place  at  the  same  time,  which,  in  case  the  p^^loric  region 
especially  is  afi'ected,  may  hinder  the  passage  of  food,  and  give 
rise  to  consecutive  dilatation. 

'  Finally,  the  serous  layer  is  also  occasionally  involved  in  the 
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chronic  inflammatoiy  process,  the  subserous  layer  becomes 
adherent,  the  epithelium  disappears  to  a  greater  or  less  extent, 
and  the  whole  membrane  appears  thickened  and  rough. 

Etiology. 

It  is  evident  that  the  same  group  of  causes  which  occasion 
acute  gastric  catarrh  may  give  rise  to  chronic  wflammation  of 
the  stomach,  when  their  action  is  continuous  or  recurs  so  fre- 
quently that  the  effect  of  one  initation  is  not  entirely  recovered 
from  before  that  of  the  succeeding  one  is  felt. 

Among  the  predisposing  causes  ancemia,  chlorosis,  etc.,  as 
has  been  already  intimated,  are  prominent,  since,  in  individuals 
thus  affected,  the  weakness  of  digestion  which  accompanies  these 
conditions  favors  the  occurrence  of  chronic  gasti'ic  catarrh. 

Among  the  irritants  which  affect  the  gastric  mucous  mem- 
brane directly,  those  which  are  in  most  common  use,  as  certain 
drugs,  hot  spices,  and  the  like,  give  rise  most  readily  to  chronic 
catarrh  of  the  stomach.  The  habitual  excessive  use  of  alcoholic 
liquors,  particularly  the  concentrated  forms,  as  brandy,  are  more 
injurious  in  this  way  than  other  ingesta. 

Besides  these  irritants  introduced  from  without,  others  of  an 
internal  nature,  dependent  upon  changes  going  on  in  the  struc- 
ture of  the  stomach  itself,  must  be  regarded  as  giving  rise  to 
chronic  gastric  catarrh.  Thus  the  growth  of  tumors  in  the  walls 
of  the  stomach,  gastric  ulcers,  etc.,  occasion  chronic  iniiamma- 
tion  in  their  vicinity,  and  a  part  of  the  appearances  which  are 
observed  in  the  course  of  these  affections  of  the  stomach  may  be 
attributed  to  the  complicating  gastric  catarrh.  This  will  be 
discussed  more  fully  under  the  appropriate  head. 

The  occurrence  of  chronic  gastritis  is  also  favored  by  various 
morbid  processes  which  bring  about  permanent  alterations  in  the 
condition  of  the  gastric  vessels,  or,  as  Cohnheim's  remarkable 
researches  upon  inflammation  warrant  us  in  asserting,  in  the 
structure  of  the  walls  of  these  vessels.  We  must  therefore  for 
the  present  regard  the  occurrence  of  chronic  gastric  catarrh  in 
patients  suffering  from  Bright' s  disease,  cancerous  cachexia, 
tuberculosis,  etc.,  as  depending  upon  the  fact  that  the  physio- 
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logical  integrity  of  the  vascular  walls  gradually  suffers  under  the 
influence  of  that  waste  of  albumen  and  tissue  so  prominent  in 
these  affections.  In  this  way  opportunity  is  offered  for  the  oc- 
currence of  inflammation.  A  predisposition  to  disease  once 
established  by  any  one  of  the  affections  just  mentioned,  an  organ, 
which  like  the  stomach  is  constantly  exposed  to  the  action  of 
external  irritants,  sometimes  of  a  very  coarse  kind,  is  strongly 
prone  to  take  on  inflammatory  action. 

The  fact  that  chronic  catarrh  of  the  stomach  is  a  complication 
of  those  morbid  conditions  which  are  accompanied  by  persistent 
hypersemia  of  this  organ,  may  be  explained  in  a  similar  manner. 
Such  a  condition  is  observed  chiefly  in  ohstruction  of  the  portal 
system^  as  well  as  in  various  affections  of  the  liver,  particularly 
cirrhosis,  and  in  diseases  of  the  portal  vein  itself.  Furthermore, 
impediments  in  the  system  of  the  vena  cava,  dependent  upon 
affections  of  the  lungs  and  heart,  give  rise  to  obstructions  in  the 
parietes  of  the  stomach — in  part  directly,  through  the  inferior 
oesophageal  veins,  in  part  indirectly,  through  the  hepatic  veins, 
the  venffi  centrales  hepatis,  and  the  trunk  of  the  portal  vein  with 
its 'gastric  branches.  In  all  these  cases,  while  the  obstruction 
itself  is  not  the  immediate  cause  of  inflammation,  it  seems  at 
least  to  induce  a  predisposition  to  this  condition.  Thus  irritants 
coming  in  contact  with  the  mucous  membrane  of  the  stomach 
under  these  circumstances,  though  less  severe  than  those  fre- 
quently borne  by  it  with  impunity  when  in  a  normal  condition, 
are  sufficient  to  arouse  inflammatory  processes  in  the  vessels  and 
surrounding  tissues.  These  favor  serous  infiltration  of  the  mus- 
cular structure  of  the  stomach  witli  the  resultant  enfeebled  gas- 
tric movements. 

The  more  frequent  occurrence  of  chronic  gastric  catarrh  in  the 
male  sex  doubtless  depends  upon  the  fact  that  men  are  more 
exposed  than  women  to  the  causes  which  induce  this  affection. 
As  regards  the  circumstance  that  aged  persons  are  more  easily 
affected  than  the  young,  this  is  accounted  for  by  the  weakened 
condition  of  the  muscular  structures,  and  also  of  the  vascular 
system  of  the  stomach,— in  other  words,  by  those  causes  which 
tend,  as  we  have  already  mentioned,  to  favor  the  occurrence  of 
gastric  inflammation. 
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Symptomatology. 

The  chief  symptom  of  chronic  catarrh  of  the  stomach  is,  as 
might  be  expected,  difficulty  of  digestion — '■^ dyspepsia^  Dys- 
pepsia is  a  complex  of  symptoms  wliich  in  a  general  sense  may  be 
said  to  be  present  in  all  gastric  aiiections,  because,  after  all,  it  is 
nothing  more  than  the  expression  of  functional  disturbance  on 
the  part  of  the  digestive  apparatus,  especially  of  the  stomach 
itself.  When  it  is  considered  that  the  first,  if  not  the  only  re- 
quisite for  perfect  digestion  is,  that  a  sufficient  quantity  of  active 
gastric  juice  shall  be  secreted,  it  may  easily  be  understood  that 
in  no  disease  are  the  symptoms  of  dyspepsia  more  decided  than 
in  aifections  of  the  mucous  membrane,  this  itself  containing 
the  source  of  the  gastric  juice.  Catarrhal  inflammation  is  of  all 
the  affections  of  the  stomach  the  one  best  calculated  to  give  rise 
to  dyspepsia,  because  the  disease  usually  affects  considerable 
areas  of  the  inner  surface  of  this  organ. 

The  diagnosis  of  dyspepsia  presents  no  difficulties.  It  shows 
itself  first  in  diminished  or  perverted  appetite^  there  being  at 
times  a  strong  craving  for  piquant  foods,  at  other  times  an  aver- 
sion to  all  nourishment.  For  instance,  almost  as  soon  as  the 
patient  has  begun  to  eat,  he  experiences  a  feeling  of  repletion,  by 
which  he  must  take  warning  to  eat  no  more,  if  he  does  not  desire 
to  risk  an  increase  of  discomfort  after  the  meal.  In  connection 
with  this,  there  is  frequently  an  increased  secretion  of  saliva, 
probably  excited  by  reflex  action  from  the  stomach,  together 
with  perversion  of  taste,  most  naturally  to  be  accounted  for  by 
the  concurrent  catarrh  of  the  mouth  and  pharynx. 

Neither  abnormal  thirst  nor  alterations  in  the  appearance  of 
the  tongue  are  to  be  regarded  as  constant  symptoms.  On  the 
other  hand,  an  uncomfortable  sense  of  weight  or  pain  in  the 
epigastrium,  a  desire  to  gain  relief  by  sighing,  together  with 
lassitude,  a  dull  feeling  in  the  head,  etc.,  are  all  symptoms  which 
usually  accompany  gastric  catarrh. 

Much  more  important  than  the  symptoms  just  mentioned  are 
the  objective  signs— the  only  positive  indications  of  the  presence 
of  dyspepsia.  I  allude  to  tliose  variations  from  the  normal 
standard  in  the  composition  and  transformations  of  the  con- 
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tents  of  the  stomach,  which  can  te  estimated  hy  chemical  in- 
'cestigations.  Many  patients  suffer  from  acid  eructation,  that  is, 
the  rise  into  the  mouth  of  liuids  possessing  an  acid  taste.  This 
is  to  a  certain  degree  characteristic  of  chronic  gastric  catarrh. 
Penwiclc  has  shown,  by  examinations  in  a  number  of  different 
cases,  that,  when  persons  wlio  suffer  constantly  from  acid 
eructations  after  eating  are  caused  to  vomit  before  breakfast, 
large  quantities  of  tough  mucus,  mixed  with  the  remains  of  food, 
are  ejected ;  while  in  persons  who  only  suffer  from  eructation 
to  a  less  degree,  or  in  whom  vomiting  is  only  occasionally  in- 
duced, a  small  quantity  of  thin  fluid  is  ejected.  Since  these 
examinations  were  made  in  persons  who  had  not  yet  breakfasted, 
they  have  a  decided  value,  for,  according  to  my  experience,  the 
stomach  of  healthy  persons  is  at  this  time  entirely  empty. 

The  inquiry  as  to  the  cause  of  this  acid  eructation  is  connected 
with  the  question  as  to  the  origin  of  the  acid  present  in  the 
contents  of  the  stomach  vomited  in  gastric  catarrh.  Examina- 
tion of  the  matters  vomited  by  patients  suffering  from  this  affec- 
tion shows  the  presence  of  acids  of  the  fatty  series,  particularly 
acetic  acid  and  ljutyric  acid. 

Lactic  acid,  which  is  also  found,  cannot  be  regarded  as  an  abnormal  constituent, 
since  it  is  present  as  a  normal  digestive  product  of  the  carbohydrates.  The  forma- 
tion of  lactic  acid  may  probably  be  regarded  as  a  normal  process  of  fermentation 
going  on  in  the  healthy  stomacli,  by  ■which  the  starchy  portions  of  the  food  are 
transformed,  under  the  influence  of  some  ferment  introduced  into  the  stomach 
from  without.  The  saliva  here  plays  only  a  subordinate  part.  Since,  in  addition, 
it  is  known  that  in  gastric  catarrh  the  food  remains  a  longer  time  in  the  stomach, 
the  thought  naturally  suggests  itself  that  under  these  altered  circumstances  the 
action  of  the  ferment  is  more  persistent,  and  tlie  normal  fermentation  proceeds  to  a 
further  extent.  More  than  the  normal  amount  of  lactic  acid  is  also  formed  in  the 
stomach,  and  this  during  the  fermentative  process  goes  onto  the  formation  of  hutyric 
acid,^  with  the  development  of  carbonic  acid  and  hydrogen.  This  metamorphosis 
can  as  is  known,  be  brought  about  outside  of  the  body,  when  putrefying  albumen 
is  allowed  to  act  upon  sugar,  or  when  the  salts  of  lactic  acid  are  caused  to  ferment. 
Besides  these  two  acids,  acetic  acid '  is  also  formed  from  the  carbohydrates  in  the 
diseased  stomach. 

SC  HrOa  =  (  CiH.Oj  Butyric  acid. 
(Lactic       ■<  Ci    O  i  Carbonic  acid, 
acid.)        (     H,  Hydrogen. 

(  Cj  O,  Carbonic  acid.        (     H.Oj  Water. 


1  C«H,,0„  = 
(Grape 
sugar.) 

»  CnllrA.  ^ 

^Grape 
sugar. ) 
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Frerichs,  to  whose  valuable  labors  upon  the  subject  of  digestion  we  owe  the 
first  explanation  of  these  fermentative  processes  in  the  stomach,  demonstrated  yeant 
fungus  in  tlie  matters  vomited,  while  Graham  and  Schultzeu  showed  the  presence  of 
alcohol,  as  a  result  of  the  transformation  of  carbohydrates.  It  thus  appears  beyond 
a  doubt  that,  under  certain  circumstances,  alcoholic  fermentation  may  take  place  in 
this  organ,' 

We  must,  therefore,  distinguish  two  different  directions  in 
which  tlie  transformation  of  the  carbohydrates  tends.  On  the 
one  hand,  Ave  have  hutyri.G  acid  fermentation,  in  the  course  of 
which  lactic  acid,  butyric  acid,  carbonic  acid,  and  hydrogen 
appear  as  tlie  principal  products  of  change,  while,  most  probably, 
other  members  of  the  fatty  acid  series  (formic  acid,  acetic  acid, 
caprylic  acid,  etc.)  are  found  as  secondary  products.  On  the 
other  hand,  we  have  alcoholic  fermentation,  with  carbonic^  acid 
and  acetic  acid  as  the  principal  products,  glycerine,  and  succinic 
acid  (Scliultzen)  as  secondary  products.  These  are  beyond  doubt 
formed  by  the  development  of  alcohol  in  the  stomach,  just  as 
alcohol  and  carbonic  acid  result,  according  to  Pasteur's  observa- 
tions, from  the  fermentative  transformation  of  sugar. 

These  fermentative  processes  are  initiated,  f^'^'- 
ments  introduced  into  the  stomach  from  without,  which  come  into 
play  during  the  transformation  of  the  gluten  into  lactic  acid,  and 
during  yeast  fermentation,  and  partly,  hy  the  contact  of  the 
carbohydrates,  particularly  sugar,  with  albuminous  substances 
which  Jiave  begun  to  putrefy.  Since,  however,  the  gastric  juice 
usually  hinders  putrefaction  ;  since,  further,  it  has  been  observed 
that  yeast  fungus  may  be  swallowed  by  the  ounce  without  inju- 
rious effect,  the  normal  gastric  juice  evidently  preventing  the 
occurrence  of  fermentation  as  well  as  putrefaction  to  any  extent, 
we  must,  if  we  would  understand  the  anomalous  transformations 


'  Frericha  found,  in  addition,  that  "a  part  of  the  carbohydrates"  in  the  matters 
vomited  "  were  changed  into  a  tough,  stringy  mass,"  and  he  ascertained  by  the  post- 
mortem examination  of  a  patient,  who  during  life  had  ejected  masses  of  this  nature 
with  great  effort,  that  the  walls  of  the  stomach  were  coated  with  a  layer  of  viscid 
matter  from  two  to  three  lines  in  thickness.  This  transformation  of  sugar  into  a 
mucilaginous  material  like  gum-arabic  is  also  observed  outside  of  the  organism— in 
beet  juice,  for  example— and  is  known  by  the  name  of  '■'vitcom  fermen.tatioiiy  This 
variety  of  fermentation  forms  the  third  kind  of  abnormal  transformation  which  the 
carbohydrates  may  undergo  in  the  stomach. 
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wliicli  occur  in  the  stomacli  during  digestion  in  cases  of  chronic 
gastritis,  aslc  ourselves  tlie  question,  in  what  way  the  normal 
composition  or  action  of  the  gastric  juice  is  altered. 

As  yet  it  is  impossible  to  decide  this  question  with  certainty 
in  all  cases,  but  the  following  explanation  will,  it  is  hoped, 
afford  some  aid  in  this  direction. 

As  regards  the  two  constituents  of  gastric  juice,  acid  and 
pepsin,  certain  relatim  proportions  are  necessary  to  normal 
digestion.  The  amount  of  acid  present  in  the  stomach  is  of  pecu- 
liar importance  as  regards  the  undisturbed  fulfilment  of  the  pro- 
cess. For  experiment  has  shown  that  the  smallest  amount  of 
the  other  constituent  of  gastric  juice,  pepsin,  is  sufficient  to  dis- 
solve an  unlimited  quantity  of  fibrin,  if  a  proper  supply  of  acid  is 
constantly  kept  up.  An  abnormal  diminution  of  the  p>ropor- 
tion  of  pepsin  in  the  gastric  juice  will  not  j)ut  a  stop  to  diges- 
tion, but,  as  experience  has  demonstrated,  will  at  most  retard 
this  process  to  a  certain  extent.  A  want  of  acid,  on  the  other 
hand,  will  soon  bring  digestion  to  a  stand-still. 

While  now,  as  we  have  seen  above,  there  can  be  no  doubt  that 
in  acute  gastric  catarrh  deficiency  of  acid  must  in  many  cases  be 
regarded  as  the  cause  of  defective  digestion,  this  by  no  means 
accounts  for  the  dyspepsia  of  chronic  gastric  catarrh.  On  the 
contrary,  the  belief  is  widely  prevalent  that  in  this  affection  an 
excess  of  acid  is  present  in  the  stomach,  of  which  the  acid  eruc- 
tation and  vomiting  of  chronic  gastritis  is  an  xmdoubted  symptom. 
Occasionally,  as  I  have  convinced  myself,  the  contents  of  the 
stomach,  though  possessing  a  disagreeable  acid  odor,  may  be  neu- 
tral in  reaction.  Aside  from  this,  the  decision  of  the  question,  as 
to  excess  or  deficiency  of  acid  in  the  stomach,  dej^ends  upon  the 
nature  of  the  acid  present.  For  since  experiment  has  shown 
that  hydrochloric  acid  possesses,  in  connection  with  pepsin,  about 
ten  times  the  digestive  power  of  acetic  acid,  it  is  evident  that  the 
gastric  juice  of  a  patient  suffering  from  chronic  gastric  catarrh, 
which  is  apparently  rich  in  acid,  may,  as  regards  its  digestive 
power,  he  really  poor  in  this  respect,  the  acid  present  being 
merely  acetic  acid,  derived  from  the  decomposed  carbohydrates 
of  the  food.  This  theory  is  verified  by  clinical  observation  ;  for, 
if  a  portion  of  its  contents  be  removed  from  the  diseased  stomach 
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by  means  of  the  pump,  it  will  be  found  that,  although  this  may 
offer  a  strongly  acid  reaction,  yet,  upon  neutralizing  it  slightly 
and  adding  pepsin,  so  far  from  its  digestive  power  being  increased, 
it  is  diminished. 

At  all  events,  after  taking  into  account  the  various  circum- 
stances connected  with  dyspepsia,  the  physiological  experiments 
which  have  been  made,  together  witli  my  clinical  researches, 
and,  finally,  upon  consideration  of  the  beneficial  effects  of  hydro- 
chloric acid  in  chronic  digestive  derangements,  it  must  be 
admitted,  that^  in  many  cases  of  dyspepsia,  a  lack  of  acid  is 
Hie  cause  of  defective  digestion. 

It  is  not  indeed  to  be  denied  that  the  absolute  quantity  of 
acid  present  in  the  stomach  in  the  dyspepsia  of  chronic  gastric 
catarrh  may  be  very  considerable  ;  only,  as  we  have  seen,  tlie 
quality  of  this  acid  is  such  that  it  is  not  calculated  to  effect 
active  digestion  with  pepsin.  Were  the  hydrochloric  acid  itself 
abnormally  increased  in  quantity,  no  evil  could  result  unless 
this  increase  was  excessive.  The  latter  can  hardly  be  imagined, 
however,  since  the  limits  within  which  the  proportion  of  acid 
may  vary  without  digestion  suffering  to  any  extent  are  pretty 
wide,  and,  besides  this,  the  excessive  increase  of  the  acid  present 
would  cause  a  speedy  expulsion  of  the  contents  of  the  stomach. 
It  is  quite  as  improbable  that  an  abnormal  increase  in  the  amount 
of  pepsin  should  interfere  with  the  digestive  process  for  any 
length  of  time ;  for  a  larger  proportion  ol  pepsin  in  the  gastric 
juice  would,  on  the  contrary,  accelerate  digestion,  and  even  if 
an  excess  were  present,  this  would  be  reabsorbed  without  injuri- 
ous effects. 

On  iJie  other  hand,  an  excessive  accumulation  in  the  stomach 
of  the  product  of  the  action  of  pepsin  and,  acid — tJie  peptones — 
is  prohdbly  a  not  infrequent  cause  of  chronic  dyspepsia,  par- 
ticularly in  chronic  catarrh  of  the  stomach.  We  know  that 
even  twelve  hours  subsequent  to  a  full  meal  of  animal  food, 
acid  gastric  juice,  together  with  a  large  quantity  of  undigested 
meat,  may  be  ejected,  and  we  must  in  these  cases  conclude  that 
the  ingestion  of  too  large  a  quantity  of  albuminous  matters  pre- 
vents the  accomplishment  of  perfect  digestion.  This  is  still  more 
apt  to  be  the  case  when  the  muscular  structures  act  inefficiently, 
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which,  if  we  may  judge  by  pathological  appearances,  must  be 
the  case  in  chronic  gastric  catarrh.  If  we  consider,  further,  the 
fact,  which  is  noted  daily,  that  in  chronic  inilammation  of  other 
organs  resorption  is  retarded,  and  also  that  in  chronic  gastric; 
catarrh  decided  changes  must  probably  occur  in  the  walls  of  the 
vessels,  and  tliat  this,  in  connection  with  the  thick  layer  of  mucus 
which  is  spread  out  over  the  inner  coat  of  the  stomach,  acts  still 
further  to  diminish  resorption,  we  can  scarcely  doubt  that  deli- 
ciency  in  this  latter  process  is  among  the  causes  of  dyspepsia  in 
chronic  gastric  catarrh.  The  actual  existence  and  etiological 
significance  of  this  factor  will  be  more  particularly  discussed  in 
the  section  upon  dilatation  of  the  stomach.  Abnormal  retention 
of  the  products  of  digestion  in  the  stomach,  whether  due  to  one 
cause  or  another,  can  evidently  result  only  in  increase  of  the 
d3'^spepsia,  because,  under  these  circumstances,  the  process  of 
fermentation  above  described  must  be  kept  np  continuously. 

Finally,  the  anatomical  alterations  undergone  by  the  glan- 
dAilar  tissue  must  he  regarded  as  giving  occasion  for  the  occur- 
rence of  dyspepsia  in  the  disease  under  consideration.  For 
the  gland  tubules  becoming  in  part  atrophied  by  proliferation  of 
the  interstitial  tissues,  and  in  part  fattily  degenerated  during  the 
progress  of  the  inflammation,  the  secretory  surface  becomes 
perceptibly  lessened,  and  consequently  the  quantity  of  gastric 
juice  secreted  is  decidedly  diminished.  Under  these  circum- 
stances the  latter  no  longer  suffices  for  the  digestion  of  the  food, 
and  thus  indirectly  gives  occasion  to  abnormal  changes  in  the 
ingesta,  with  consequent  dyspepsia. 

The  same  disproportion  between  the  quantity  of  gastric  juice 
secreted  and  the  amount  of  food  exposed  to  digestion  is  found 
in  those  conditions  known  as  '■'•torpidity  of  digestion,'^''  atony 
of  the  stomach,^''  etc.  In  such  cases  the  gastric  mucous  mem- 
brane reacts  too  feebly  to  the  stimulus  of  food,  and  so  does  not 
produce  a  sufficient  quantity  of  gastric  juice.  Individuals  who 
suffer  from  this  form  of  dyspepsia  endeavor  instinctively  to 
remedy  the  defect  by  eating  spices  and  other  stimulating  articles 
of  diet  with  their  food,  and  thus  to  excite  a  more  sufficient 
production  of  gastric  juice. 

Direct  evidence  of  the  existence  of  such  pathological  conditions  maybe  afforded 


CHRONIC  GASTRITIS. 


175 


by  the  following  procedure.  If  the  tube  of  the  stomach  pump  be  mtroducecl  into 
the  stomach  of  a  healthy  jjcrson,  the  mechauical  irritation  thus  produced,  together 
witli  the  stimulation  of  cold  water  poured  through  the  tube,  is  sufficient  to  induce 
a  slight  secretion  from  the  gastric  mucous  memlirane,  and  subsequently  there  flows 
from  the  opening  of  the  tube  a  feebly  acid  fluid.  In  torpidity  of  digestion  this 
slight  stimulation  is  evidently  iusufficient,  for,  under  these  circumstances,  the  fluid 
poured  out  iy  the  tube  is  neutral  in  reaction. 

When,  now,  from  one  cause  or  another,  the  gastric  function 
becomes  permanently  perverted,  symptoms  of  dyspepsia  appear, 
among  which  vomiting  is  important,  because  by  this  means  the 
stomach  is  emptied  of  its  abnormal  contents,  the  examination  of 
which  is  most  likely  to  aid  in  discovering  the  true  nature  of  the 
affection. 

Aside  from  those  abnormal  products  of  fermentation,  the 
origin  of  which  has  been  previously  discussed,  and  whose  pres- 
ence in  the  matters  vomited  may  sometimes  be  proved  chemi- 
cally by  very  circumstantial  methods,  various  forms  of  fungi 
are  found  on  microscopic  examination  of  the  ejecta.  Among 
these  the  commonest  are  the  yeast  fungus  (torula  cerevisiae),  in 
alcoholic  fermentation,  and  the  sarcina  ventriculi,  known  by 
its  quadratic  segmentation,  which  Avas  first  discovered  in  1842  by 
J.  Goodsir,  in  the  ejecta  of  a  man  who  suffered  from  undoubted 
-  dilatation  of  the  stomach.  These  fungi  probably  bear  no  rela- 
tion to  the  usual  fermentative  processes. 

At  least  Kiihne'  failed  to  observe  any  development  of  gas,  although  he  allowed 
sarcinre  mixed  with  vomited  matters  to  remain  for  days  together  over  mercury, 
and  also  mingled  fermentable  mixtures  of  sugar,  peptones,  saliva,  etc.,  with  the 
fluid  containing  sarcinae.  R.  "Weise  convinced  himself  by  chemical  examination  of 
the  sarcina  fungus  that  it  contained  silicious  particles  which  appeared  to  be  the 
remains  of  diatoms;  he  found  always  in  the  same  stomach,  besides  the  sarcina3, 
certain  fungus  cells,  which  he  proposes  to  call  frustulia  ventriculi. 

Finally,  the  masses  rejected  in  that  peculiar  variety  of  vomit- 
ing called  mmitus  matuthms  present  an  especial  form.  Since 
Frerichs  (1.  c,  p.  790)  has  examined  more  closely  the  fluid  vomited, 
which  is  watery  and  shows  a  various  reaction — usually  alkaline 
—no  doubt  can  exist  any  longer  that  "  waterbrasli"  consists,  for 
the  most  part,  of  saliva,  swallowed  by  the  patient  on  an  empty 


'  Lehrb.  der  Phys.  Chemie.  S.  59. 
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stomach,  particularly  at  niglit,  and  belched  up  again  in  the 
morning,  being  found  unassimilable.  Pyrosis  most  usually 
occurs  in  the  chronic  catarrh  of  habitual  drinkers,  and  appeai-s 
to  result  from  secretion  of  saliva,  dependent  (by  reflex  action) 
upon  the  condition  of  the  stomach.  Such  secretion  can  at  least 
be  induced  by  irritating  the  mucous  membrane  of  the  stomach, 
and  salivation  is  encountered  clinically,  alternating  vfith  the 
vomiting  of  watery  fluid. 

This  detailed  description  of  the  dyspepsia  of  chronic  gastric 
catarrh,  with  its  relations  to  the  functions  of  the  stomach  and 
its  results,  has  been  deemed  advisable,  because  it  forms  the  most 
prominent  symptom  of  the  affection  under  consideration,  while 
the  various  other  symptoms  are  not  invariably  observed  and  are 
of  minor  significance.  For  the  sake  of  completeness,  however,  a 
short  description  of  the  latter  will  now  be  given. 

When  the  chyle  already  undergoing  putrefactive  change 
passes  on  into  the  intestinal  canal,  flatulence  may  ensue  to  a 
marked  degree,  and  the  resulting  meteorism  may  give  rise  to 
increased  discomfort  and  constriction  of  the  abdomen.  Con- 
stipation usually  exists,  occasionally  alternating  with  diarrhoea. 
Icterus,  which  is  sometimes  observed  in  connection  with  chronic 
catarrh  of  the  stomach,  probably  owes  its  origin  to  an  extension 
of  the  inflammation  from  the  mu.cous  membrane  of  the  stomach 
to  that  of  the  duodenum  and  ductus  choledochus. 

The  urine  shows  almost  constant  variations  froin  the  normal 
during  the  course  of  chronic  gastric  catarrh,  in  the  form  of 
deposits  rich  in  phosphates. 

The  changes  observed  in  the  slcin  during  the  prolonged  course 
of  this  disease— dryness,  roughness,  etc.,  as  well  as  actual  erup- 
tions, such  as  urticaria,  eczema,  and  the  like — possess  little  more 
significance  than  the  alterations  in  the  urine  just  mentioned. 
Quite  curious,  apparently,  is  a  certain  alternation  between  the 
affection  of  the  skin  and  that  of  the  stomach,  so  that  the  symp- 
toms of  the  latter  diminish  when,  for  instance,  eczema  of  the 
face  appears  (vide  W.  Fox,  1.  c,  p.  129).  These  cases,  however, 
are  rare,  so  that  Hebra,  who  frequently  observes  eczema  in  con- 
nection with  dyspepsia,  insists  that  it  does  not  stand  in  any 
alternative  relation  with  gastric  catarrh ;  well  authenticated 
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cases,  like  those  mentioned,  when  the  two  affections  appear  to 
alternate,  being  simply  due  to  coincidence. 

Distressing  palpitation  of  the  heart  and  irregularity  of  the 
pulse  are  also  observed  in  cases  of  chronic  gastric  catarrh  ;  the 
nei'wus  distur'bances  connected  with  this  affection  are,  however, 
more  frequent  and  of  greater  interest. 

Aside  from  the  headache  and  vertigo  occasionally  observed, ' 
together  with  sleeplessness,  lassitude,  and  pains  in  the  limbs,  the 
patient  is  subject  to  low  spirits,  which  exercise  a  depressing 
influence.  Thus,  for  example,  the  mind  of  the  rich  merchant, 
as  Bird  strikingly  remarks,  may  be  occupied  during  his  hours 
of  leisure  by  gloomy  forebodings  of  approaching  poverty ;  the 
workman  sees  visions  of  the  almshouse  pass  before  his  eyes, 
while  his  actual  situation  is  in  every  respect  comfortable  and 
well  assured. 

We  do  not  at  present  fully  understand  the  precise  relation  between  digestive 
disturbances  and  the  nervous  system ;  we  cannot,  however,  ignore  the  reaction  of  the 
latter  under  the  influence  of  the  digestion.  The  national  diet  is  an  index  to  the 
tendency  of  thought  in  whole  nations,  and  it  is  a  daily  experience  that  during  the 
progress  of  digestion  thought  becomes  less  active  and  discomfort  takes  the  place 
of  ease.  In  like  manner,  the  fact  observed  in  lunatic  asylums  cannot  be  over- 
looked, that  symptoms  of  gastric  catarrh  not  unf  requently  become  developed  to  a 
marked  degree  during  the  course  of  those  forms  of  insanity  connected  with  de- 
pression of  spirits ;  unusual  mental  excitement  may  also  cause  disturbance  of  the 


'  The  vertigo  observed  as  a  result  of  dyspepsia,  ia  undoubtedly  in  many  cases  nothing 
more  than  a  symptom  of  the  anaemia  caused  by  the  digestive  disturbance  ;  in  certain 
cases,  however,  it  appears  to  be  directly  connected  with  the  gastric  nerves,  and  to  be 
designated  with  propriety,  " stomachic  vertigo. "  [The  '■^vertigo  a  stomacho  Iceso"  of 
Trousseau.— Trans.].  Thus,  I  was  recently  consulted  by  a  gentleman  forty-three 
years  of  age,  who  had  suffered  for  nine  years  with  symptoms  of  dyspepsia  together  with 
vertigo.  The  latter  never  occurred  in  the  morning,  but  only  after  meals,  particularly 
m  the  evening,  and  while  the  patient  was  seated.  He  was  obliged  to  stand  up  in  order 
to  be  rid  of  the  uncomfortable  sensation.  When  he  turned  a  corner,  or  if  he  attempted 
to  keep  step  with  any  one,  he  was  also  attacked  by  vertigo.  This  disappeared  so  soon 
as  the  passage  of  flatus  or  eructation  took  place.  The  case  was  peculiarly  remarkable 
from  the  fact  that  I  could  excite  vertigo  artificially  by  pressiny  the  patient  over  the  epigas- 
tric region  while  in  a  recumbent  position^  and  then  allowing  him  to  rise.  When  he  sim- 
ply lay  down  and  rose  again  without  palpation  of  the  epigastrium  having  been  per- 
formed, vertigo  did  not  appear.  This  accident  calls  to  mind  Schiitzenberger's  artificial 
production  of  hysterical  attacks  by  momentary  pressure  upon  the  ovaries. 
VOL.  VII.-12 
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digestive  process.  Diseases  of  the  sexual  organs,  liysteria,  and  the  like,  are  usually 
accomiianied  by  dyspepsia.  These  correlations  of  the  nervous  and  digestive  sys- 
tems cannot  at  present  be  explained ;  even  conjectures  upon  the  subject  are  out 
of  place,  so  long  as  we  know  little  or  nothing  of  the  course  taken  by  the  secretory 
nerves  of  the  stomach,  and  while  self-poisoning  by  abnormal  digestive  processes  is 
so  extraordinarily  infrequent.  Senator's  hypothesis,  to  which  allusion  has  been 
made,  which  suggests  that  the  products  of  abnormal  digestion,  butyric  acid,  and 
similar  heterogeneous  substances,  may  become  reabsorbed  and  act  as  poisons  upon 
the  central  nervous  system,  explains  this  connection  in  part,  and  is  therefore  worthy 
of  consideration. 

The  vigor  and  nutrition  of  tlie  patient  naturally  suffer 
under  tlie  influence  of  persistent  dyspepsia,  when  the  transfor- 
mation of  the  ingesta  is  continually  disturbed  and  resorption 
hindered,  and  particularly  when  a  large  part  of  the  food  taken 
is  rejected  again  by  vomiting.  If  the  expression  of  hypochon- 
driasis is  added  to  this,  the  individual  presents  a  prematurely 
aged  appearance.  The  general  nutrition  of  many  patients  suf- 
fering from  chronic  gastric  catarrh  is,  however,  not  materially 
altered. 

The  course  of  the  disease  is  characteristically  tedious.  If  the 
patient  neglect  himself,  or  if  the  affection  is  dependent  upon 
incurable  ^disease  of  other  organs,  the  symptoms  of  chronic 
gastric  catarrh  may  persist  for  years.  Even  when  convalescence 
has  set  in,  relapses  are  very  common,  and  exacerbations  in  the 
course  of  the  disease  are  not  infrequent.  Chronic  catai-rh  of  the 
stomach  is  not  in  itself  fatal ;  it  may,  however,  by  impairing 
nutrition,  bring  about  enfeeblemant  of  the  organism,  and  so 
indirectly  shorten  life. 

Diagnosis. 

As  persistent  dyspepsia  is  the  chief  symptom  of  chronic  gas- 
tric catarrh,  and  as  it  presents  itself  at  the  same  time  with  more 
or  less  prominence  in  most  other  diseases  of  the  stomach,  it  is 
evident  that  the  diagnosis  usually  offers  some  difficulty.  It 
must,  indeed,  be  admitted,  as  has  already  been  remarked,  that,  as 
a  rule,  the  diagnosis  of  chronic  gastric  catarrh  can  only  be  estab- 
lished with  certainty  when  the  other  more  severe  chronic  affec- 
tions of  the  stomach,  particularly  gastric  ulcer,  carcinoma,  and 


CHRONIC  GASTRITIS. 


179 


dilatation,  can  be  positively  excluded.  The  essential  points 
that  distinguish  these  conditions  from  chronic  gastric  catarrli 
will  be  given  when  we  come  to  consider  tlie  diagnosis  of  the 
affections  in  question.  In  other  cases  the  difficulty  lies  less  in 
establishing  a  differential  diagnosis  between  these  affections  and 
chronic  gastritis,  than  in  ascertaining  the  original  affection  from 
which  this  has  arisen.  It  should  be  remarked,  in  this  connec- 
tion, that,  in  addition  to  physical  exploration  of  the  thoracic 
and  abdominal  organs,  examination  of  the  urine  should  not  be 
neglected; — chronic  Bright' s  disease,  particularly  contracted 
kidney,  occurring  at  times  with  the  symptoms  of  dyspepsia, 
and  often  giving  occasion  to  egregious  mistakes  in  diagnosis. 

The  diagnosis  of  dyspepsia  is  easy,  but  its  reference  to 
some  particular  morbid  condition  in  individual  instances  is 
usually  difficult.  The  positive  assertion  that  chronic  gastritis, 
and  nothing  else,  is  present,  is  often  only  possible  after  long- 
continued  observation  of  the  case.  Occasionally  the  appear- 
ance of  the  matters  vomited  will  aid  the  diagnosis,  a  consider- 
able admixture  of  blood  pointing  strongly  towards  ulcer  or  carci- 
noma ;  while  the  presence  of  quantities  of  mucus,  in  regard  to 
the  appearance  and  reaction  of  which  some  remark  has  been  made 
above,  is  an  especial  attribute  of  chronic  gastric  catarrh. 


Prognosis. 

Chronic  gastric  catarrh  not  being  directly  fatal,  the  prognosis, 
so  far  as  life  is  concerned,  is  favorable,  the  disease  usually  ter- 
minating in  convalescence.  It  is,  however,  beyond  doubt  a 
stubborn  affection,  the  cause  usually  being  irremovable,  whether 
an  incurable  affection,  as  pulmonary,  cardiac,  or  hepatic  disease, 
or  the  habit  of  continually  irritating  the  stomach  with  ingesta, 
particularly  alcoholic  liquors.  In  either  case  therapeutic  efforts 
are  in  vain. 

As  we  find,  in  all  debilitating  diseases,  old  people  bear  the  dis- 
turbances of  nutrition,  necessarily  connected  with  chronic  gastric 
catarrh,  much  less  easily  than  the  young,  and  in  the  aged  the 
occurrence  of  this  affection  undoubtedly  hastens  death  by  maras- 
mus.   The  prognosis  is  favorable  in  those  cases  where  the  gastric 
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catarrh,  originates  in  removable  causes,  particularly  where  it  lias 
been  brought  on  by  improper  food,  chlorosis,  etc. 

LEEDS  .^WEST-RIDINC 

'^''^^(^lo'se^examinatw^  of  the  circumstances  connected  with  the 
etiology  of  chronic  gastric  catarrh  fully  shows  how  seldom  and 
with  what  difficulty  the  causes  of  this  disease  can  be  removed,  or 
even  modified  in  their  action,  by  medical  art.  That,  however,  the 
treatment  of  the  original  disease  should  be  attempted,  and  that 
at  the  sauie  time  all  known  therapeutic  measures  available  against 
the  chronic  gastritis  should  be  duly  considered,  needs  hardly  to 
be  said. 

In  that  form  of  gastric  catarrh  which  is  dependent  uipon  pul- 
monary and  cardiac  affections,  the  fact  that  digitalis  causes 
loss  of  appetite,  nausea,  and  vomiting,  should  not  prevent  the 
employment  of  this  medicine,  for  the  improvement  in  the  action 
of  the  heart  brought  about  by  the  remedy  will  be  accompanied 
by  a  corresponding  amendment  in  the  clironic  gastritis,  since 
the  latter  is  due  to  disturbance  of  the  circulation.  In  those  cases 
where,  although  digitalis  exercises  a  sedative  and  strengthening 
influence  upon  the  action  of  the  heart,  the  gastritis  continues 
unchecked,  I  am  inclined  to  attribute  the  origin  of  the  latter  to 
some  other  cause  than  venous  congestion. 

Gastric  catarrh  dependent  upon  congestion  of  the  portal  cir- 
culation demands  consideration  of  the  hepatic  affection  involved, 
and  may  also  indicate  depletion  of  the  rectal  veins,  the  use  of 
salines,  etc. 

In  the  treatment  of  chronic  catarrh  of  the  stomach,  it  is  im- 
portant to  know  whether  an  anaemic  condition  is  not  at  the  root 
of  the  difficulty.  In  such  cases  hydrochloric  acid  may  be 
employed  in  connection  with  preparations  of  iron.  It  may  be 
administered  in  doses  of  from  six  to  eight  drops  in  a  wine-glass 
of  water,  to  be  taken  a  few  hours  after  meals.  The  rationale  of 
such  medication  is  evident,  aside  from  clinical  experience,  fi'om 
the  results  of  Manassein's  experiments  (vide  supra). 

If  we  have  to  deal  witli  a  gastric  catarrh  which  is  the  result 
of  chilling  of  the  surface,  Turkish  baths,  cold  frictions,  and 
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similar  hydroth'erapeutic  methods  may  be  employed.  These  last, 
and  also  the  use  of  an  abdominal  bandage  of  flannel,  are  the  best 
means  of  guarding  against  relapse. 

In  cases  where  the  catarrh  of  the  stomach  is  dependent  upon 
incurable  lesions,  as  in  tuberculosis,  carcinoma,  old  age,  etc.,  or 
where  chronic  Bright' s  disease  is  the  exciting  cause  of  gastric 
inflammation,  or  of  uraemic  dyspepsia  resembling  it,  we  can  scarce- 
ly expect  to  fulfill  the  indication  of  "removal  of  the  cause," 
nor  can  we  indeed  hope  for  much  benefit  from  therapeutic 
measures.  We  can  scarcely  anticipate  more  from  denying  spirits 
to  the  habitual  drinker,  or  advising  careful  attention  to  diet  in 
the  case  of  poor  persons  who  are  restricted  to  a  fare  of  potatoes 
and  the  like. 

While  then  we  can  only,  in  rare  instances,  remove  the  remote 
cause  of  chronic  gastric  catarrh,  yet,  fortunately,  on  the  other 
hand,  the  proximate  irritation  which  keeps  up  the  disease  may 
often  be  combated  successfully  by  medical  means.  We  have 
seen  that  fermentative  processes  occur  within  the  stomach  as  a 
result  of  the  disease,  and  that  the  products  of  this  fermentation 
are  of  such  a  nature  as  to  prevent  perfect  digestion  of  the  food. 
Now  experiments  upon  fermentation,  carried  on  externally  to 
the  organism,  show  that  when  this  process  is  once  established  in 
the  stomach,  fresh  food  introduced  into  this  organ  becomes 
involved  in  the  abnormal  transformation.  The  first  and  most 
important  procediire,  therefore^  in  the  treatment  of  well-marlced 
cases  of  gastric  catarrh,  is  to  put  a  stop  to  the  concomitant 
fermentation  in  the  stomach.  Various  means  may  be  employed 
to  accomplish  this  end.  Either  we  may  make  use  of  medicines 
calculated  to  arrest  the  process  of  fermentation  without  removal 
of  the  gastric  contents,  or  we  may  elTect  the  removal  upwards 
or  downwards  of  the  decomposing  matter  which  keeps  up  the 
catarrh,  and  thus  furnish  a  clear  field  for  the  digestion  of  food 
which  may  subsequently  be  taken  into  the  stomach. 

As  regards  the  first  method  of  treatment,  unfortunately  we 
possess  no  medicine  of  undoubted  anti fermentative  action  in 
disturbances  of  digestion.  Creosote  is  the  most  likely  to  be 
useful,  or  perhaps  benzine,  which  Naunyn  recommends  as  more 
certain  than  the  other.    The  former  may  be  administered  in  pill 
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form  in  the  dose  of  from  one-half  to  three-quarters  of  a  grain, 
while  benzine  may  be  given  in  twenty- drop  doses. 

More  certain  and  more  correct  in  principle  is  the  use  of  the 
second  mode  of  treatment,  hy  which  the  cavity  of  the  stomach  is 
freed  from  its  decomposing  contents  hy  removal  upwards  or 
downwards. 

Evacuation,  by  means  of  the  intestine,  is  best  attained  by  the 
use  of  some  of  the  alkaline- saline  mineral  waters,  in  which  sul- 
phate of  soda  is  the  active  ingredient.  Among  these  Carlsbad, 
Marienbad,  and  Tarasp  are  chiefly  to  be  preferred  ;  the  latter 
is  most  useful  in  cases  where  excessive  flatulence  coexists,  on 
account  of  the  notable  proportion  of  carbonates,  particularly 
carbonate  of  lime,  which  it  contains.  Tlie  specific  action  of  the 
waters  of  Tarasp  in  such  cases  may  probably  be  explained  by 
the  fact  that  where  fermentation,  with  the  development  of  much 
gas  and  acid,  occurs,  the  richness  of  these  waters  in  the  salts 
mentioned  enables  them  to  neutralize  the  acid,  and  then  to  re- 
move the  contents  of  the  intestinal  tract.,  thus  somewhat  im- 
proved in  character^  tefore  further  fermentation  can  talce  place 
to  an  appreciable  extent.  The  employment  of  the  natural  sul- 
phate of  soda  mineral  water  is  to  be  preferred  to  the  prescrip- 
tion of  simple  Glauber's  salts,  since  we  have  in  the  case  of  these 
waters,  besides  the  action  of  this  salt,  the  effect  of  certain  other 
(sodium)  salts  upon  the  gastric  mucous  membrane.  The  thera- 
peutic effect  of  the  latter  has  been  demonstrated  by  long  expe- 
rience, and  will  be  referred  to  again  further  on.  If,  on  the  other 
hand,  we  desire  in  a  given  case  merely  to  carry  out  the  indica- 
tion above  mentioned — that  is,  the  removal  of  the  injurious  con- 
tents of  the  stomach — we  may  employ,  in  place  of  the  natural 
mineral  water,  artificial  Carlsbad  salts  (tolerably  pure  sulphate 
of  soda)  dissolved  in  water.  In  any  case,  we  must  observe 
this  rule  in  its  administration,  namely,  to  give  enough  mineral 
water  or  salt  to  produce  several  watery  stools,  I  do  not  con- 
eider  the  administration  of  other  purgatives  advisable,  since 
we  may  attain  the  desired  object  by  the  means  above  men- 
tioned, without  any  evil  effect.  At  most  it  may  be  recom- 
mended, in  cases  of  obstinate  constipation  with  aton}^  of  the 
gastric  mucous  membrane,  to  begin  treatment  with  some  water 
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ricli  in  chloride  of  sodium,  as,  for  instance,  Mergentheim  or  Kis- 
singen,  instead  of  Carlsbad, 

To  empty  the  stomach  through  the  mouth  seems,  however, 
much  more  rational  than  the  method  just  mentioned.  For  wliile 
purgation  involves  irritation  of  the  intestinal  tract  throughout  its 
entire  length  by  the  passage  of  abnormally  changed  ingesta, 
evacuation  by  the  mouth  not  only  relieves  the  stomach  of  the 
offending  matters,  but  at  the  same  time  removes  them  from  the 
body.  From  this  point  of  view,  furthermore,  that  method  will 
deserve  most  confidence  which  serves  most  perfectly  to  evacuate 
the  stomach,  and  this  object  is  best  attained  by  means  of  the 
stomach  pump.  The  thorough  unloading  and  cleansing  of  this 
organ,  which  is  effected  by  the  instrument  in  question,  is,  as 
Schliep's  recently  published  researches  show,  most  admirable  in 
its  influence  upon  simple  gastric  catarrh,  and  the  treatment  of 
such  cases  should  always  begin  with  it.  If  there  are  insuperable 
difficulties  in  the  case  of  any  patient,  if,  as  occasionally  happens, 
fainting  supervenes  whenever  an  attempt  is  made  to  introduce 
the  tube,  or  if,  in  spite  of  all  persuasion,  the  patient  declines  to 
allow  the  procedure,  administration  of  an  emetic  is  indicated. 
We  may  employ  ipecacuanha,  or,  better,  for  the  reasons  above 
mentioned  (vide  Acute  Gastric  Catarrh),  apomorphia.  By  means 
of  emetics,  and  still  more  by  the  use  of  the  pump,  not  only  may 
the  abnormal  fermenting  ingesta  be  removed,  but  also  viscid 
mucus  which  adheres  to  the  walls  of  the  stomach  and  interferes 
with  the  action  of  the  gastric  juice  upon  any  food  which  may 
subsequently  be  taken. 

It  would  be  unreasonable  to  expect  that  a  single  evacuation 
of  the  stomach  by  this  method  would  be  sufficient,  excepting  in 
rare  instances,  to  restore  the  diseased  mucous  membrane  to  a 
healthy  condition,  even  if  it  should  be  protected  against  further 
injury.  The  probability  of  a  cure  will  be  much  greater  if  evacua- 
tion by  means  of  the  stomach  pump  be  repeatedly  practised,  or 
if  the  Carlsbad  water  be  used  during  a  long  period. 

After  the  diseased  gastric  mucous  membrane  has  been,  as 
it  were,  prepared  for  recovery  by  one  of  the  methods  just  men- 
tioned, the  most  important  indication  is  to  preserve  it  from  all 
irritation  which  might  interfere  with  the  cure.   This  indication  is 
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only  perfectly  fulfilled  when,  for  a  considerable  period,  abso- 
lutely no  food  at  all  is  received  into  the  stomach,  for  even  the 
blandest  nourishment  excites  the  activity  of  the  affected  mucous 
membrane,  and  in  this  way  may  disturb  the  healing  process.  In 
severe  cases,  therefore,  it  is  always  advisable  to  prevent  entirely 
the  reception  of  food  by  the  mouth  and  to  nourish  the  patient 
for  some  time  entirely  by  the  rectum. 

Among  nutritious  enemata  jDancreatic-meat  emulsion  (vide  Gastric  Ulcer)  is  to 
be  pvcferrecl.  In  case  pancreatic  glands  cannot  be  obtained,  enemata  of  a  solution 
of  albumen  may  be  employed.  This  is  prepared  "by  beating  up  the  white  of  an  egg 
with  one  and  a  half  times  its  volume  of  water.  After  the  mixture  has  stood  for 
several  hours  with  frequent  stirring,  it  is  to  be  filtered."  Czeruy  and  Latschen- 
bergcr's  researches  upon  absorption '  sjjeak  in  favor  of  enemata  of  this  description; 
I  myself  have  had,  as  yet,  too  little  experience  to  enable  me  to  form  an  opinion. 

In  milder  cases,  however,  it  is  sufficient  to  order  an  easily- 
digestible  diet.  The  question  as  to  the  digestibility  of  any  given 
article  of  diet  may  be  decided  from  different  standpoints. 
Recent  experiments  upon  the  rapidity  with  which  a  portion  of 
the  food  passes  through  the  stomach  and  upper  portion  of  the 
intestinal  tract,  as  well  as  our  knowledge  of  the  absorptive  power 
of  the  great  intestine,  impels  us  to  ascribe  in  general  to  the  latter 
no  small  share  in  the  work  of  digestion.  We  must  not,  there- 
fore, allow  a  one-sided  consideration  of  the  action  of  the  gastric 
juice  upon  the  food  to  influence  us  in  deciding  whether  one  form 
of  nourishment  is  more  digestible  than  another.  The  question 
must  be  decided,  rather,  by  estimating  the  degree  to  which  the 
food  is  altered  by  the  digestive  juices  during  its  passage  through 
the  entire  alimentary  canal,  and,  at  the  same  time,  the  amount  of 
nitrogen,  fat,  etc.,  which  it  yields  for  the  nourishment  of  the 
body.  When,  on  the  other  hand,  we  come  to  consider  the  case  of 
patients  suffering  from  diseases  of  the  stomach,  our  ideas  of 
relative  digestibility  must  be  formed  from  an  entirely  different 
point  of  view.  In  these  cases  the  most  digestible  food  is  the 
food  which  passes  most  quickly  from  the  diseased  stomach, 

'  Virchow's  Archiv.  Bd.  59,  p.  1  et  seq.  Wiel^  Tisch  fiir  Magenkranke,  1875,  s.  04, 
where  aUusion  is  made  to  Kussmaul's  and  Wiel's  experiments  with  this  solution  ;  noth- 
ing is  as  yet  known  of  the  results  of  these  researches. 
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Avliicli  is  the  softest,  wliich.  presents  the  fewest  inequalities  of  sur- 
face, etc.  In  a  word,  the  less  a  given  food  arouses  the  actimty 
of  the  diseased  organ,  the  more  digestitle  it  is. 

Desirable  as  it  may  be  that  further  researches  should  be 
made  upon  the  digestibility  of  foods  in  general,  from  a  physio- 
logical point  of  view,  we  can  scarcely  hope  that  much  is  to  be 
gained  by  this  means  towards  deciding  what  nourishment  is 
appropriate  for  patients  suffering  from  gastric  affections.  For, 
apart  from  the  different  standpoints,  which,  as  above  remarked, 
we  must  usually  take  in  deciding  upon  a  dietary  in  gastric 
affections,  the  question  of  digestibility  must,  in  a  given  case, 
depend  also  upon  the  idiosyncrasies  of  the  patient,  his  con- 
stitution, habits,  opinions,  tastes,  and  the  like.  Most  import- 
ant, however,  is  the  origin  and  nature  of  the  gastric  trouble, 
which  must,  to  a  great  extent,  decide  the  question  in  any  given 
case.  We  must,  therefore,  for  the  present,  fall  back  almost  ex- 
clusively upon  clinical  experience  in  the  choice  of  a  diet  in  dis- 
eases of  the  stomach  ;  and  we  are,  I  think,  all  the  more  justified 
in  taking  the  empirical  standpoint,  since  conclusive  scientific 
researches  in  this  department  of  physiology  are  not  at  present 
available  to  any  extent ;  and,  on  the  other  hand,  whole  nations 
as  well  as  individuals  have  striven  unconsciously  for  thousands 
of  years  and  still  continue  to  strive  towards  the  attainment  of 
a  perfect  dietary. 

We  shall  content  ourselves,  therefore,  with  stating  briefly 
those  foods  which  experience  has  shown  to  be  usually  easily 
digested,  and  which  may  be  employed  in  affections  of  the  stom- 
ach, and  particularly  in  chronic  gastric  catarrh. 

Foods  composed  largely  of  carbohydrates  are  only  to  be  per- 
mitted sparingly  in  diseases  of  the  stomach.  It  is  true  that 
these  are  easily  digestible  under  ordinary  circumstances,  since 
they  may  be  dissolved  and  absorbed  by  simply  passing  through 
the  process  of  lactic  acid  fermentation  without  the  aid  of  the 
digestive  juices,  thus  demanding  a  minimum  of  activity  on  the 
part  of  the  digestive  organs,  but  their  ingestion  in  large  quan- 
tities is  however  inappropriate  in  gastric  disorders,  because  they 
go  to  form  those  abnormal  products  of  fermentation  mentioned 
above.   They  must,  therefore,  when  possible,  be  omitted  entirely 
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from  the  bill  of  fare  iu  diseases  of  the  stomach,  or  may  at  most 
be  permitted  only  in  mild  cases.  They  are  as  follows :  a  little 
white  bread,  biscuit,  rusk  ;  among  vegetables,  the  most  tender, 
such  as  asparagus,  young  hops,  hulled  sweet  peas,  young  carrots, 
potato  soup  ;  in  any  case  these  should  be  eaten  of  but  sparingly. 

Patients  suffering  with  chronic  gastric  catarrh  should  not  be 
permitted  to  eat  fats.  In  addition  to  the  fact  that  the  gastric 
juice  only  penetrates  with  difficulty  morsels  of  food  which  are 
enclosed  in  fat,  and  that  in  consequence  these  do  not  undergo 
"preliminary  digestion"  in  the  stomach,  fatty  acids  may  be 
formed  from  the  fat  within  the  stomach  and  contribute  to  the 
sour,  rancid  eructation,  heart-burn,  etc. 

From  these  facts,  therefore,  we  must  conclude  that  in  diseases 
of  the  stomach,  neither  carbohj^drates  nor  fats  form  appropriate 
nourishment,  and  that  the  only  question  is  whether  the  albu- 
minoids., in  the  shape,  for  instance,  of  substances  rich  in  albu- 
men, may  be  employed,  without  further  change,  as  food  in 
these  affections.  A  priori  the  albuminoids  should  be  inferior 
to  the  carbohydrates  in  digestibility,  for  while  the  latter  do  not 
ordinarily  require  the  aid  of  the  digestive  juices  for  their  trans- 
formation and  absorption,  the  digestion  of  albuminoids  without 
this  is  impossible.  On  the  other  hand,  however,  the  albumi- 
noids do  not  so  easily  undergo  abnormal  decomposition,  and 
their  digestibility  may  be  decidedly  increased  by  appropriate 
methods  of  preparation.  Furthermore,  some  albuminous  sub- 
stances are  much  more  digestible  than  others. 

As  regards  the  use  of  eggs,  I  permit  the  patient  to  eat  them 
only  when  soft-boiled,  since  hard-boiled  or  raw  eggs  must  be 
looked  upon  as  difficult  of  digestion. 

Meat  should,  in  general,  not  be  prepared  wdien  too  fresh, 
since  the  gradual  increase  of  acidity  wliich  it  undergoes  upon 
keeping  aids  the  action  of  the  pepsin,  and,  in  particular,  begins 
the  conversion  of  the  gelatigenous  materials  into  gelatine,  which 
process  can  then  be  more  easily  carried  out  in  the  stomach. 
Among  the  most  digestible  foods  are  the  white  meat  of  fowls, 
the  glandular  organs  of  young  animals,  the  flesh  of  young 
pigeons,  the  thymus  gland  of  the  calf,  etc.  The  digestibility  of 
the  latter  is  probably  due  to  the  fact  that  its  connective  tissue  is 
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partly  changed  into  gelatine  in  the  process  of  cooking  (Brucke). 
The  flesh  of  fishes,  also,  when  boiled  and  free  from  fat,  appears 
to  be  easy  of  digestion,  in  spite  of  the  general  opinion  to  the 
contrary — so,  at  least,  Beaumont's  table  would  indicate,  for  his 
experiments  upon  St.  Martin  showed  fish  to  be  the  most  digesti- 
ble of  all  meats.  I  also  usually  permit  the  use  of  boiled  veal  in 
affections  of  the  stomach.  Many  patients  cannot  deny  them- 
selves the  use  of  beef  ;  I  permit  this  only  when  roasted  rare, 
remembering  the  old  rule  that  too  much  roasting,  like  too  much 
boiling,  makes  meat  tough — a  rule  which  receives  scientific  sup- 
port from  the  experiments  of  Fick,  who  found  that  boiled  meat 
takes  three  times  as  long  as  raw  meat  to  dissolve  in  the  same 
digestive  fluid.  Meat,  like  all  other  food,  should  be  chewed 
into  small  pieces  before  swallowing,  and,  for  the  reasons  given 
above,  no  greasy  sauce  should  be  eaten  at  the  same  time. 

Ililk^  as  a  peculiarly  digestible  form  of  nourishment,  and  as 
one  usually  regarded  as  the  most  natural,  demands  especial 
mention.  Its  easy  digestibility,  a  generally  recognized  quality, 
depends  upon  the  fact  that  the  caseine,  which  is  precipitated  in 
the  stomach,  is  easily  soluble,  and  its  soft  floccules  cannot 
wound  the  mucous  membrane.  In  addition,  certain  portions  of 
the  milk  pass  quickly  through  the  stomach.  As  is  well  known, 
milk  is  excellently  well  borne  in  most  cases  of  gastric  disease ; 
yet  there  are  cases  in  which  the  caseine  coagulates  with  unusual 
solidity,  and  is  difficult  of  solution.  In  the  case  of  many 
patients,  moreover,  milk  ferments  very  rapidly  in  the  stomach, 
and  to  an  extreme  degree,  probably  for  the  same  reasons  and 
under  the  same  abnormal  circumstatices  as  those  which  cause 
the  lactic  acid  fermentation  of  starch  in  the  stomach  to  be  more 
rapid  and  extensive  than  usual  (vide  supra). 

Since,  then,  even  so  easily  digestible  a  food  as  milk  is  badly 
borne  at  times,  we  are  occasionally  forced  to  make  use  of  arti- 
ficial nourishment  in  the  form  of  a  preparation  which  may  be 
considered  even  more  easy  of  digestion  than  the  normal  food, 
because  it  has  previously  been  subjected  artificially  to  partial 
digestion  outside  of  the  body.  I  refer  to  the  solution  of  meat 
devised  by  J.  Rosenthal  and  myself,  regarding  the  value  of 
which  as  a  means  of  nourishment  for  patients  with  gastric  trouble 
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a  more  detailed  account  will  be  given  under  the  head  of  Gastric 
Ulcer,  for  the  treatment  of  which  disease  it  is  particularly  well 
suited. 

In  a  small  number  of  cases,  particularly  in  atony  of  the 
gastric  mucous  membrane,  easily  digestible  nourishment  is  of  no 
use,  but,  on  the  contrary,  is  rather  harmful.  In  order  to  pre- 
vent, so  far  as  possible,  the  occurrence  of  fermentation  in  such 
cases,  we  must  confine  the  patient  to  a  meat  diet,  as  in  other 
forms  of  chronic  gastric  catarrh.  It  is  unnecessary,  however,  to 
be  so  particular  respecting  the  especial  sort  of  food  as  in  the 
other  varieties.  When,  in  this  form  of  the  disease,  the  patient 
who  suffers  from  insufficient  secretion  of  gastric  juice  has  accus- 
tomed himself  to  the  habitual  use  of  sharp  spices  and  similar 
gastric  stimulants,  these  are  to  be  withdrawn  very  graduall}'-,  or 
replaced  by  harmless  substances,  calculated  to  induce  a  fi-eer 
secretion  on  the  part  of  the  mucous  membrane.  Among  the 
latter  may  be  mentioned  cold  water  (ice),  alkalies^  usually  pre- 
scribed in  the  form  of  Ems  or  Luhatschowitzer  mineral  water,  or 
the  so-called  hitters. 

The  action  of  the  bitters  is  a  complicated  one.  In  the  first 
place,  they  cause  the  saliva  to  be  more  abundantly  secreted. 
This  is  followed  by  an  increased  secretion  of  gastric  juice,  the 
saliva  which  is  swallowed  arousing  the  gastric  mucous  membrane 
to  energetic  action.  Then,  too,  as  H.  Kohler' s '  researches  go  to 
show,  the  increased  blood  pressure  induced  by  these  substances 
in  all  probability  also  increases  the  secretion  from  the  gastric 
mucous  membrane.  Finally,  the  bitters  may  perhaps  also  be 
regarded '  as  anti-fermentative  in  their  action.  Among  the  bit- 
ters, quassia,  calamus,  gentian,  cetraria,  columho,  etc.,  are 
particularly  to  be  recommended.  Strychnia,  in  other  respects 
so  totally  different  from  the  generally  harmless  bitters,  must  also 
be  regarded  as  a  stomachic. 

Red  wine  of  some  kind,  mingled  with  water,  is  perhaps  the 
best  leverage,  though  it  is  better  for  the  patient  to  abstain 
entirely  from  drinking  alcoholics.    Where  wine  is  imperatively 


1  Handb.  der  pbysiol.  Therapeutik,  etc.  1875.  p.  142. 
» Ibidem,  p.  144. 
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demanded,  it  may  be  administered  per  rectum.  It  is  higlily 
reprehensible  to  accede  to  the  patient's  pressing  request  and  to 
allow  the  use  of  light  beer  or  large  quantities  of  some  acid  wine. 
Should  intense  thirst  be  experienced,  small  morsels  of  ice  may 
be  swallowed  ;  these  tend  to  allay  thirst  and  at  the  same  time 
excite  the  secretion  of  gastric  juice. 

In  connection  with  the  regimen  just  recommended,  the  indi- 
cation demands  the  use  of  alkaline  mineral  waters. 

The  carbonate  of  soda  contained  in  these  waters  seems  to 
exert  a  double  influence,  neutralizing  the  excess  of  acid  in  the 
stomach,  while  at  the  same  time — which  is  of  more  importance — 
it  excites  the  diseased  mucous  membrane  to  the  secretion  of 
gastric  juice.  Such  at  least  would  appear  to  be  the  case  from  our 
experiments  upon  the  introduction  of  solutions  of  soda  into  the 
stomachs  of  dogs  in  whom  gastric  fistula  had  been  established. 
The  effect  of  the  essentially  alkaline  waters — Vichy,  Geilnau, 
etc. — is  in  accordance  with  this  theory. 

The  action  of  those  alkaline  waters  which  contain  chloride  of 
sodium  as  well  as  carbonate  of  soda  is  apparently  still  more 
energetic,  and  their  use  is  particularly  to  be  recommended  in 
the  atonic  forms  of  gastric  catarrh.  The  warmer  among  these 
springs.  Ems  and  Royat,  act  more  mildly,  on  account  of  their 
liigher  temperature,  than  the  colder  ones,  such  as  Luliatscho- 
witz,  Tonnisteiner,  Heilbrunnen,  etc. 

To  the  action  of  the  two  compounds  just  mentioned,  must 
be  added  that  of  the  sulphate  of  soda  contained  in  the  waters 
of  Carlsbad,  Tarasp,  and  other  localities,  so  celebrated  for  their 
beneficial  action  in  chronic  gastric  catarrh.  The  chief  effect 
of  these  waters  is  to  increase  peristaltic  action,  which  they 
arouse  to  a  more  marked  degree  than  do  those  previously 
mentioned.  Allusion  has  already  been  made  to  the  necessity  of 
this. 

Finally,  in  estimating  the  general  effect  of  these  varions 
waters,  the  quantity  of  free  carhonic  acid  which  they  contain 
must  be  taken  into  consideration.  It  is  generally  conceded 
that  the  contact  of  this  gas  with  the  mucous  membrane  of  the 
stomach  excites  the  secretion  of  gastric  juice,  that  it  brings  up 
with  it,  in  the  eructations  which  it  causes,  the  various  gases 
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evolved  in  the  stomach  by  the  fermentative  process,  and  that  it 
induces  a  feeling  of  vparmth  and  relief. 

It  seems  to  me,  however,  after  all,  that  it  is  impossible,  as  yet, 
to  establish  more  precise  indications  for  the  use  of  the  different 
alkaline  mineral  waters.  The  general  principles  which  must  be 
kept  in  view  when  ordering  a  course  of  .these  waters  have  been 
enunciated  with  sufficient  clearness,  I  think,  from  time  to  time  in 
the  foregoing  pages.  The  prominence  of  one  or  another  symptom 
in  the  course  of  the  disease,  the  constitution  and  external  circum- 
stances of  the  patient,  etc.,  will  decide  in  any  given  case  the 
particular  mineral  water  to  be  employed. 

In  accordance  with  the  principles  alluded  to,  liydrocJdoric  acid 
is  indicated  in  most  of  those  cases  wiiere,  in  addition  to  the 
regimen  above  described,  still  further  treatment  seems  desirable  ; 
while  the  administration  of  pepsin  would  be  useful  only  when, 
in  spite  of  the  introduction  of  muriatic  acid,  the  process  of  diges- 
tion goes  on  too  slowly  and  unsatisfactorily,  or  when  the  secretion 
of  gastric  juice  is  decreased  in  toto,  as  in  atony  of  the  gastric 
mucous  membrane.  Possibly  such  a  condition  underlies  the 
gastric  catarrh  of  scrofulous  chijdren,  in  which  W.  Fox  particu- 
larly recommends  the  employment  of  pepsin.  Since  the 
"French"  pepsin  is  a  mixture  of  pepsin,  peptones,  and  lactic 
acid,  its  action  in  many  cases  of  gastric  catarrh  may  in  all  prob- 
ability be  regarded  as  that  of  an  acid  as  well  as  a  ferment. 

When  indimdual  symptoms  become  particularly  prominent 
in  tlie  course  of  the  disease,  or  when  the  affection  fails  to  yield  to 
the  remedies  above  enumerated,  an  especial  course  of  treatment 
directed  against  these  symptoms  is  demanded. 

Excessively  acid  eructation  and  the  hearthurn  connected 
therewith  call  for  the  use  of  antacids  ;  but  these  must  not  be 
given  in  too  large  doses  or  for  a  prolonged  period.  The  advan- 
tage gained  by  their  use  is  only  transitory,  and,  as  was  remarked 
when  treating  of  fermentation,  neutralization  of  the  gastric  juice 
by  these  substances  often  does  more  harm  than  good. 

Slight  pain  and  dull  sensation  of  pressure  seldom  call  for 
therapeutic  interference.  Laurel  water  with  morphia,  a  few 
leeches,  stimulation  of  the  skin  to  a  greater  or  less  degree  b}^  the 
ordinary  methods,  these  form  the  usual  means  to  be  employed 
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under  such  circumstances.  Bismutli  and  nitrate  of  silver,  which 
were  originally  eraploj^ed  in  cardialgia,  are  also  to  be  recom- 
mended in  chronic  gastric  catarrh,  as  well  as  in  other  diseases  of 
the  stomach.  The  former  remedj'-  (in  the  shape  of  subnitrate  of 
hismuili)  is,  according  to  Fox,  "the  most  efficient,  as  a  rule,  of 
the  different  remedies."  Yet  Fox  himself  administers  this  sub- 
stance, sometimes  in  connection  with  magnesia,  sometimes  with 
morphia  or  hydrocyanic  acid,  and  finds  the  indication  for 
its  use  partly  in  the  different  aspect  of  the  tongue.  Besides  this, 

^  in  spite  of  the  very  general  use  of  the  remedy,  it  is  not  yet  clearly 
established  in  what  class  of  cases  bismuth  is  to  be  used  to  ad- 
vantage. Upon  the  whole,  then,  it  would  seem  advisable  to  liave 
recourse  to  it  only  when  a  regularly  planned  course  of  treatment 
does  not  succeed  and  we  have  to  fall  back  upon  experiments. 
Yomiting  must  disappear  with  the  other  symptoms  of  gastric 

.  catarrh  under  the  use  of  the  remedies  just  enumerated.  The 
rapid  disappearance  of  this  symptom  as  a  result  of  the  use  of  the 
stomach  pump  is  surprising.  Should,  however,  this  symptom 
have  to  -be  especially  combated,  the  usual  means,  bits  of  ice, 
opium,  etc.,  will  prove  sufficient. 

In  order  to  remove  constipation,  the  use  of  Carlsbad,  Kissin- 
gen,  E^goczy,  or  some  of  the  natural  mineral  waters  of  this  kind 
above  mentioned,  will  usually  be  sufficient.  The  effect  produced 
by  the  stomach  pump  may  also  render  the  use  of  a  purgative 
unnecessary.  In  cases  of  obstinate  constipation,  or  where  this 
returns  after  a  course  of  Carlsbad  water,  purgatives  may  be  em- 
ployed. Rhubarb  pills  are  usually  chosen  (as  the  compound 
rhubarb  pill) ;  or,  in  order  to  act  upon  the  large  intestine  alone, 
aloes,  or  extract  of  colocynth,  may  be  employed. 

Finally,  for  the  purpose  of  hastening  convalescence,  it  is  ad- 
visable, besides  an  easily  digestible,  strengthening  regimen,  to 
allow  the  patient  who  has  been  suffering  from  chronic  gastric 
catarrh  to  use  some  ferruginous  mineral  water,  as  that  of  Pyr- 
mont,  Schwalbach,  or  Spa.  Sea-bathing  is  also  to  be  particularly 
recommended  in  that  torpor  of  the  gastric  mucous  membrane 
which  follows  convalescence. 
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IJlcus  Ventriciili  Simplex  (Cruveilhier). 

Syn. :  Ulcus  rotunclum,  perforans,  cbronicuin,  corrosivum,  gastric  ulcer. 

TJlcer  of  the  Stomach  (in  the  strict  sense). 
Syn. :   Round,  chronic,  etc.,  ulcer  of  the  stomach. 

Galen,  De  loc.  affect.  Lib.  V.  Cap.  Q.—Celsns,  De  medic.  Lib.  IV.  Cap.  5.—Grassius, 
1695,  Ephemerid.  German,  a.  III.  1696.  observ.  AO.—LUtre,  Acad.  Royale 
des  Sciences  de  rannfie  1704.  Hist.  pag.  3G.—van  Swieten,  17o4,  Comm.  inBoer- 
haave  Aphorism.  Tom.  III.  §  955.  S.  149. —  Odier,  Von  d.  antispasmodischen 
Wirkung  des  Magisterium  Bismuthi.  Sammlung  auserl.  Abh.  XII.  326.  1786. — 
M.  Baillie,  Morbid  anatomy,  etc.  1793.  p.  87.— X  Mailer,  De  usu  argenti 
nitric,  praes. — Autenrieth,  Diss.  Inaug.  1829.  Tubingen.—/.  Abercromhie's  Path- 
ological and  practical  researches  on  diseases  of  the  Stomach,  etc.  1832. — 
Cruveilhier,  Ana.tomie  pathologique.  1829-1835.  Livraison  X. — Idem,  Comptes 
rendues.  Janv.  et  Mars.  1856. — Rohitanahy,'M.aA.  Jahrb.  desk.  k.  cisterr.  Staates. 
1839.  S.  184.— Zaem,  Lehrb.  der  pathol.  Anat.  3.  Aufl.  1861.  Band  III.  S.  165.— 
Andral,  Clinique  mgdicale.  1839.  II.  S.  102. — Jalcsch,  Bcitrag  zur  Lehre  vom 
perforirenden  Magengescliwiire.  Prager  Vierteljahrschr.  III.  S.  1.  1844. — 
Osborne,  Propositions,  etc.,  Dublin  Journ.  of  Medic.  Science.  1845.  yol.  27.  p. 
SSl.  —  Oiimhurg,  Zur  Kritik  des  MagCngeschwiirs.  Aixhiv  fiir  phys.  Heilkunde. 
1852.  S.  516. —  VirchoiD,  Historisches  u.  s.  w.  zur  Lehre  derUnterleibsaffectionen. 
His  Archiv.  V.  S.  281.  1853. — Papellier,  Diss.  Inaug.  Erlang.  praes.  Bittrich, 
1854,  Tuberc.  u.  Magengeschwiir. —  Williglc,  Sectionsergebnisse.  Prager  Viertel- 
jahrschr. 1856.  Baud  50  und  51. — Flange,  Diss.  Berol.  1859. — L.  Midler,  Das 
corrosive  Geschwiir  im  Magen  und  Darmkanal,  etc.  Erlangen.  1860.  The  best 
monograph,  with  an  accurate  bibliography. —  Traube,  Ein  paar  Bemerkungen 
zur  Lehre  vom  einfaclien  Magengeschwiir.  Deutsclie  Klinik.  1861.  No.  10.  Ges. 
Beitr.  II.  531. — Brinton,  Diseases  of  the  stomach.  1859.^ — Pattum,  Experim. 
Beitrtige  zur  Lehre  von  der  Embolic.  Virchow's  Archiv.  25.  1862. — Forster, 
Handbuch  der  spec,  pathol.  Anat.  1863.  S.  87. — Bamberger,  Krankheiten  des 
chylopoetischen  Systems.  1864. — O.  Merkel,  Casuistischer  Beitr.ag  zur  Entsteh- 
ung  desrunden  Magen-  and  Darmgeschwi'irs.  Wiener  med.  Prcsse.  1866.  Nos.  30 
u.  31.—Jdem,  ibid.  42  u.  iB.—Idem,  ibid.  1869.  No.  Bd.—Mntein,  Complic.  der 
Trichinose  mit  d.  corrosiven  Magengeschw.  Wiener  medic.  Presse.  1866.  No.  12. 
—Idem,  Virchow's  Archiv.  40.  18Q7.—IClebs,  Handb.  der  pathol.  Anat.  1868.  S. 

181.  Steiner,  Diss.  Borolin.  1868.  praes.  VircJww. —  Wollmann,  Diss.  Bcrol.  1868. 

praes.  Virchow.—Pamj,  On  gastric  erosion.  Guy's  Hospital  Reports.  1868.— i^wi- 
m'cifc.  The  morbid  states  of  the  stomach.  1868.  Cap.  15. —  Oerhardt,  Zur  Aeti- 
ologie  und  Therapie  des  runden  Magengeschw iirs.  Wiener  med.  Presse  1868. — 
M.  Roth,  Experim.  tiber  Entstehung  des  runden  Mg.  Virchow's  Archiv.  45.  S. 
300.  1869. — Axel  Key,  Om  det  corrosiva  magsarets  u,  s.  w.  Ilygiea.  Referat  in 
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Gurlt-Virchow's  Jahresber.  1871.— TF.  Miiller,  Jenaische  Zeitschrift,  V.  2.  S.  175. 
1870.— i^.  Starke,  Mittheilung  liber  das  chron.  Duoden.-  u.  Mggschw.  Deutsche 
Klinik.  1870.  26-29.—^.  Ziemssen,  Ueber  d.  Behandlung  des  Magengeschw. 
Volkniann's  Sammlung  kliu.  Vortnige.  No.  15.  1871. — Bindfleisch,  Lehrb.  der 
path.  Anat.  1871.  S.  316-319.— i?oss,  Lancet.  1871.  Jan.— Ti7iley,  ibid.  April— 
Wilson  Fox,The  diseases  of  the  stomach.  1872.  p.  140.— P.  Schliep,  Zur  Behand- 
lung mit  der  Magenpumpe.  1874.  Arch,  fiir  klin.  Medic.  Bd.  XIIL  S.  453.— T7. 
Ebstein,  E.'cperimentelle  Untersuchungen,  etc.  Archiv.  fiir  experimentelle  Pathol, 
u.  Pharraakologie.  IL  2.  1874.  S.  181. — A.  Bottcher,  Zur  Genese  des  perfori> 
renden  Magengeschwiirs.  Dorpater  medic.  Zeitschrift.  1874.  V.  Baud.  Heft  2. 
S.  148. 

Galen  mentions  ulcer  of  the  stomach,  and  Celsus  lays  down  rules  for  its  treat- 
ment, which  are  generally  accepted,  even  at  tlie  present  day  :  "  Adhil)endi  lenes  et 
glutinosi  cibi  sed  citra  satietatem ;  omnia  acria  atque  acida  removenda ;  vino  uten- 
dum,  sed  neque  praefrigido  neque  nimis  calido." 

As  autopsies  came  to  be  made  more  frequently,  cases  were  occasionally  oVjserved 
in  which  death  was  caused  by  perforation  of  the  ulcerated  stomach.  Thus,  Grassius, 
in  1695,  gives  an  account  of  a  perforated  gastric  ulcer,  which,  being  obstructed  Ijy 
the  spleen,  allowed  but  a  small  amount  of  food  to  escape  from  the  stomach  into  the 
peritoneal  cavity.  Ere  long  fatal  hemorriiages  also  came  to  be  recognized  as  due 
to  the  ulceration  in  the  stomach.  In  1704  LittrG  found  the  source  of  a  severe  fatal 
gastro-intestinal  hemorrhage  in  an  "  ulcus  rotundum,"  five  lines  broad  and  half  a 
line  deep. 

In  his  work  on  pathological  anatomy,  Matthew  Baillie  devotes  a  special  chapter 
to  the  subject  of  gastric  ulcer,  of  which  lie  gives  what  for  the  time  was  an  excel- 
lent description.  "Opportunities  occasionally  offer  themselves  of  observing  ulcers 
of  the  stomach  ;  these  sometimes  resemble  common  ulcers  in  any  other  part  of  the 
body,  but  frequently  they  have  a  peculiar  appearancey  He  si^eaks  also  of  their 
"  regular"  edges,  and  of  the  healthy  appearance  of  the  gastric  mucous  membrane  in 
the  neighborliood  of  the  ulcer ;  it  seems  "  as  if  some  little  time  before  a  part  had  been 
cut  out  from  the  stomach  with  a  knife."  "  These  ulcers  sometimes  destroy  only  a 
portion  of  the  coats  of  the  stomach  at  some  one  part,  and  at  other  times  destroy 
them  entirely,"  etc. 

An  important  service  was  rendered  to  the  symptomatology  of  this  disease  by  the 
excellent  reports  of  cases  by  J.  Abercrombie,  which  are  still  worth  consulting  at  the 
present  day.  A  strict  separation  between  what  we  understand  as  simple  ulcer  and 
cancerous  ulceration  was,  however,  as  yet  impossible.  Tliis  distinction  was  first 
made  by  Cruveilhier,  who  defined  the  "  ulcus  ventriculi  simplex,"  as  he  called  it,  as 
a  distmct  affection,  and  to  him  we  are  mainly  indebted  for  the  views  at  present 
entertained  in  regard  to  this  disease.  He  called  special  attention  also  to  the  cura- 
bility of  the  disease,  and  laid  down  the  rules  for  its  rational  treatment.  This  work, 
which  marks  an  epoch  in  the  study  of  this  affection,  was  shortly  afterwards  followed 
by  Rokitansky's  admirable  treatise  on  the  same  subject. 
VOL  VII  13 
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What  has  since  been  written  on  gastric  ulcer  relates  merely  to  the  more  minute 
details  of  the  symptomatology,  ti-eatment,  and  j)'^^^>^9^neBis.  The  most  zealous 
inquiry  has  been  devoted  for  a  long  time  to  the  causation  of  the  disease,  but  as  yet 
without  conclusive  results.  Virchow,  especially,  has  broken  ground  for  future 
inquiry  by  referring  the  origin  of  gastric  ulcers  to  derangements  of  circulation  in 
the  gastric  vessels.  For  the  most  industrious  and  most  comprehensive  monograph 
on  ulcer  of  the  stomach  and  duodenum  we  are  indebted  to  L.  Miiller ;  finally, 
among  recent  English  writers,  Brinton  has  jjroduced  much  that  is  origmal  upon 
this  as  well  as  upon  other  diseases  of  the  stomach. 


LEEDS&WE ST- RIDING    PatJiological  Anatomy. 

DICO-CHIRURCICAL  SOCIETY        .„  .  ^        t  -u  •       .  -.i 

GFastric  ulcer  is  a  specific  variety  oi  ulcer,  wmcn  is  met  witli 

not  only  in  tlie  stomach,  but  also  in  the  duodenum  and  terminal 
portion  of  the  oesophagus,  and  which  has  only  one  analogue, 
viz.,  the  corroding  ulcer  of  the  neck  of  the  uterus.  The  form  of 
the  ulcer  is  that  of  a  funnel,  the  loss  of  substance  being  greater 
upon  the  mucous  membrane  than  in  the  external  layers,  so  as 
often  to  give  the  ulcer  a  striking  gradient  appearance.  In  older 
ulcers,  however,  the  walls  are  perpendicular.  The  periphery  is 
usually  circular  (ulcus  "rotundum"),  but  large  ulcers  are 
frequently  elliptical,  and  in  very  rare  cases  several  of  them,  as, 
for  instance,  at  the  pylorus,  run  together,  so  as  to  assume  the 
form  of  a  girdle.  The  edges  are  sharply  cut,  looking  in  exquisite 
cases  "  as  if  a  piece  of  the  wall  of  the  stomach  had  been  removed 
by  a  punch"  (Rokitansky).  When  the  ulcer  is  of  recent  origin 
it  is  characterized  by  an  absence  of  all  inflammatoiy  infiltration 
in  the  neighborhood,  but  usually  the  edges  are  found  hard  and 
thickened ;  this  condition  has  been  regarded  by  Cruveilliier  as 
an  indication  of  the  clironicity  of  the  ulcer.  At  all  events,  in 
very  acute  cases  there  is  no  surrounding  inflammation  ;  cases  do 
occur,  however,  in  which  the  granulation  tissue  is  so  much 
developed  as  to  make  it  difficult  to  decide  whether  the  disease 
be  a  simple  ulcer  or  a  carcinoma  granulosum  {e.  </.,  see  the  case 
of  W.  Miiller).  Beyond  the  immediate  neighborhood  of  the 
ulcer  the  mucous  membrane  is  usually'-  normal,  but  in  some 
cases  there  are  signs  of  acute  or  chronic  gastritis. 

The  hase  of  the  ulcer  presents  different  appearances,  according 
to  the  depth  to  which  the  destructive  process  has  advanced  ; 
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being  formed  sometimes  by  the  snbmucosa,  sometimes  by  tlie 
muscular  layer,  or,  finally,  by  the  peritoneal  coat.  The  latter, 
even  after  rupture,  may  still  continue  to  form  the  floor  of  the 
ulcer  by  the  conversion  of  the  peritoneum  occupying  the  lumen 
of  the  ulcer  into  a  yellow^ish  crust.  Should  the  ulcerated  part  of 
the  stomach  become  adherent  to  the  neighboring  organs  before 
perforation  of  the  peritoneum  takes  place,  the  base  of  the  ulcer 
will  be  formed  by  the  substance  of  these  organs. 

The  size  of  the  ulcer  is  very  variable — rarely  smaller  than  a 
ten  cent  piece.  The  largest  ulcer  known,  that  described  by 
Cruveilhier, '  was  six  and  a  half  inches  long,  and  three  and  a 
third  inches  wide. 

As  regards  its  location,  the  ulcer  notoriously  occurs  more 
frequently  on  the  posterior  than  on  the  anterior  wall  of  the 
stomach.  Brinton,  who  has  compiled  a  larger  number  of  cases 
than  any  other  writer  (220),  states  that  the  posterior  surface  is 
alfected  in  about  forty  per  cent,  of  the  cases.  Rokitansky' s  expe- 
rience shows  that  the  ulcer  is  almost  always  situated  near  the 
lesser  curvature,  and  frequently  directly  upon  it.  This  fact,  in 
connection  with  Brinton's  statistics,  that  fifteen  per  cent,  of  the 
ulcers  occupied  the  pyloric  extremity,  and  twenty -five  per  cent, 
the  lesser  curvature,  gives  the  remarkable  result  that  in  four- 
fifths  of  the  cases  the  ulcer  is  situated  upon  a  region  hounded 
the  posterior  loall,  the  lesser  curvature,  and  the  pyloric 
region.''  The  rest  of  the  surface  of  the  stomach — the  fundus, 
the  anterior  surface,  the  greater  curvature,  and  the  cardia — while 
it  is  much  larger,  appears  to  be  affected  in  only  one-fifth  of  the 
cases  (anterior  surface,  about  five  per  cent.,  and  the  greater 
curvature  and  cardia  two  per  cent.  each). 

Usually,  the  ulcer  is  solitary,  but  in  about  twenty  per  cent, 
of  the  cases  two  or  more  ulcers  are  formed  ;  occasionally  as  many 
as  five. 

As  met  with  in  the  cadaver,  the  ulcer  is  either  open,  or  else 
partially  or  completely  cicatrized — the  relative  frequency  of  the 
two  conditions  being  about  equal. 

'  Traite  d'Anat.  descript.  1852. 

'  Cruveilhier's  experience  on  this  point  accords  entirely  with  the  statements  of 
Brinton. 
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Thus  the  results  of  11,925  autopsies,  compiled  partly  from  Chambers,  Gairdner, 
Dittrich,  Jaksch,  and  others  (see  Brinton),  and  partly  from  the  most  recent  writers, 
Starke,  Steiner,  and  Wollman,  show :  open  ulcers,  278 ;  cicatrized,  265. 

Cicatrization  may  take  place  in  any  stage  of  tlie  ulcerative 
process,  even  after  complete  perforation  of  the  wall  of  the  stom- 
ach, if  the  perforated  spot  have  been  blocked  up  by  adhesions 
to  the  adjacent  points.  The  cicatrices  of  the  smaller  ulcers 
generally  have  a  radiate  appearance,  produced  by  the  surrounding 
mucous  membrane  being  drawn  into  folds  towards  the  somewhat 
depressed  cicatrix.  The  more  extensive  ulcerations  give  rise  to 
cord-like  cicatrices,  which  produce  more  or  less  narrowing  of 
the  stomach  (stenosis  of  the  pylorus,  hour-glass  contraction, 
etc.). 

Gastric  ulcer  manifests,  moreover,  a  decided  tendency  to  extend 
in  depth  (ulcus  "perforans"),  and  ultimately  to  ^er/ora^e  the  wall 
of  the  stomach,  if  this  event  be  not  prevented  by  the  occurrence 
of  cicatrization.  When  perforation  does  take  place,  it  would 
almost  always  be  followed  by  a  general  fatal  peritonitis,  were  it 
not  that  fortunately  in  about  forty  per  cent,  of  the  cases  this 
result  is  obviated,  or  at  least  delayed,  by  adhesions  between  the 
stomach  and  neighboring  parts.  While  the  ulceration  is  advan- 
cing towards  the  peritoneum,  the  latter  becomes  locally  irritated 
and  inflamed,  and  a  partial  peritonitis  results  with  adhesion  of 
the  inflamed  spot  to  the  part  adjacent.  In  this  way  the  stomach 
at  the  point  of  ulceration  becomes  glued  to  the  pancreas,  spleen, 
liver,  etc.  The  active  movements  of  the  stomach  naturally  tend 
to  prevent  the  occurrence  of  adhesion,  and  this  is  the  case  par- 
ticularly with  the  establishment  of  a  firm  connection  between 
the  anterior  wall  of  the  stomach  and  the  abdominal  wall ;  if 
union  be  effected  in  this  case,  it  consists  only  of  a  few  fragile 
threads.  Hence  the  comparatively  greater  danger  of  ulcers 
situated  on  tJie  anterior  wall  of  the  stomacli. 

In  the  organ,  which  has  thus  become  adherent  to  the  stom- 
ach, and  which  now  forms  the  base  of  the  ulcer,  an  inflamma- 
tory proliferation  of  the  connective  tissue  takes  jjlace  (thus  in 
the  liver  an  interstitial  hepatitis),  the  products  of  which  pen- 
etrate deep  into  the  otherwise  healthy  parenchyma  in  the  form 
of  thick  bands  of  connective  tissue.    In  the  most  favorable  cases 
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cicatrization  may  even  now  take  place,  but  in  other  instances  tlie 
recession  of  tlie  obstructing  organ  produces  the  formation  of 
cavities,  which  communicate  with  the  stomacli  through  an  aper- 
ture at  the  point  of  perforation.  In  still  other  cases,  the  ulcer- 
ative process  extends  to  the  organ  overlying  the  stomach,  and 
gives  rise  to  the  formation  of  external  fistulse,  perforations  of 
diaphragm,  disintegrations  of  the  liver  and  spleen,  abnormal 
communications  between  the  stomach  and  transverse  colon  or 
the  lower  part  of  the  duodenum,  etc. 

In  the  worst  event,  the  ' '  cicatrix  of  adhesion ' '  undergoes 
rapid  necrosis,  rupture  takes  place,  and  the  contents  of  the 
stomach  escape  into  the  free  cavity  of  the  abdomen.  This  result 
is,  of  course,  the  more  likely  to  happen,  the  more  incomplete 
the  adhesion  between  the  wall  of  the  stomach  and  the  neighbor- 
ing parts.  The  result  of  the  perforation  is  a  general  peritonitis, 
Avhich  is  almost  invariably  fatal. 

Death  may  be  produced  also  by  hemorrhages  arising  from 
erosions  of  the  larger  vessels.  Large  vessels  are,  however,  in- 
volved in  the  necrosis  only  when  the  ulceration  extends  com- 
pletely through  the  wall  of  the  stomach,  because  the  large  arte- 
ries, such  as  the  splenic,  gastric,  gastro-epiploic,  etc.,  are  too 
deeply  situated  to  be  affected  by  a  superficial  erosion.  Another 
occasional  source  of  severe  hemorrhage,  as  Andral  particularly 
has  pointed  out,  is  the  distended  varicose  mins  in  the  neighbor- 
hood of  the  ulcer,  just  as  we  see  similar  hemorrhages  in  the 
neighborhood  of  chronic  inflammatory  foci,  such  as  old  ulcers  of 
the  foot. 

Relapses  of  the  disease  are  not  infrequent,  even  after  com- 
plete cicatrization  of  the  ulcer  has  taken  place. 

Gastric  ulcers  are  very  apt  to  be  accompanied  by  diseases  of 
the  circulatory  apparatus,  endocarditis,  endarteritis,  etc.  (accord- 
ing to  Steiner  in  two-thirds  of  the  cases).  The  next  most  com- 
mon complication  is  disease  of  the  respiratory  organs,  especially 
tuberculosis  of  the  lungs,  which  occurs,  according  to  the  older 
writers,  in  about  twenty  per  cent,  of  the  cases,  but  according  to 
recent  reports  still  more  frequently.  Pleuro-pneumonia  is 
equally  common,  while  syphilis  and  carcinoma  are  rarer  compli- 
cations.   The  latter  disease  sometimes  seems  to  locate  itself 
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upon  the  very  site  of  a  former  ulcer.  This  point  will  be  con- 
sidered more  fully  in  the  article  on  Cancer  of  the  Stomach. 

Gastric  ulcer  is  a  common  affection.  Out  of  13,605  autopsies,' 
open  ulcers,  or  cicatrices  resulting  from  them,  were  found  in 
653,  giving  an  average  frequency  of  not  quite  five  per  cent.  The 
disease  seems  to  be  more  common  in  some  regions  than  in  others ; 
thus  the  averages  given  by  the  English  physicians  fall  below 
four  per  cent.,  while  the  reports  of  the  Patliologico- Anatomical 
Institute  at  Jena  (Starke,  W.  Miiller)  give  from  ten  to  eleven 
per  cent.  It  is  probable,  therefore,  that  local  influences  of  quite 
a  definite  character  play  a  part  in  the  production  of  gastric 
ulcer,  a  point  which  will  be  considered  more  fully  in  the  section 
on  etiology. 

Etiology. 

The  fact  that  this  variety  of  ulcer,  which  is  characterized  by 
a  simple  progressive  molecular  necrosis  without  suppuration,  is 
encountered  only  in  the  stomach  or  in  its  immediate  neighbor- 
hood, has  naturally  led  to  an  attempt  to  explain  its  immediate 
causation  by  a  corrosive  action  of  the  gastric  juice.  In  the 
chapter  on  physiology  we  have  seen  that  under  normal  cu'cum- 
Btances  a  digestion  of  the  wall  of  the  stomach  by  the  gastric 
juice  is  out  of  the  question,  except  so  far  as  the  uppermost 
acid-reacting  layer  of  the  mucous  membrane  is  concerned  ;  be- 
cause the  layer  corresponding  to  the  base  of  the  gastric  follicles 
has  an  alkaline  reaction,  and  digestion  by  the  gastric  juice  is 
possible  only  when  the  reaction  is  acid.  In  order,  therefore,  to 
allow  the  destructive  action  of  the  gastric  juice  to  penetrate 
beyond  the  superficial  layer  into  the  deeper  tissues,  the  normal 
alkaline  reaction  of  the  latter  must  first  cease.  This  is  possible 
under  two  conditions ;  either  the  gastric  juice  becomes  ab- 
normally acicl^  so  that  the  alkalescence  of  the  wall  of  the  stomach, 
although  continually  renewed  by  the  circulation,  is  no  longer 
able  to  neutralize  the  abnormally  acid  gastric  juice,  which  is  thus 


■  See  the  above  compilation  of  post-mortem  examinations ;  also  the  reports  of  Plangd 
and  Ziemssen. 
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permitted  to  penetrate  more  deeply  ;  or,  on  the  other  hand,  the 
alkalescence  of  the  wall  of  the  stomach  is  diminished,  so  that 
now  even  a  normal  degree  of  acidity  is  sufficient  to  convert  the 
alkaline  reaction  into  an  acid  one,  and  to  digest  the  part  of  the 
wall  afEected. 

The  correctness  of  these  assumptions  is  confirmed  by  the 
experiments  of  Pavy.  According  to  this  writer,  if  a  certain 
quantity  of  acid  be  introduced  into  the  stomach,  and  the  circu- 
lation be  left  undisturbed,  the  stomach  remains  unaffected ;  but  if 
with  the  same  amount  of  acid,  the  circulation  be  interrupted,  the 
stomach  becomes  digested.  If  the  quantity  of  acid  be  increased, 
without  interruption  of  the  current  of  blood,  digestion  will  like- 
wise take  place.  If  we  analyze  the  causes  of  gastric  ulcer  in  the 
light  of  these  physiological  experiments,  and  in  the  light  thrown 
upon  the  subject  by  the  mass  of  recorded  observations  which 
we  possess,  the  various  views  expressed  by  different  writers  may 
be  summed  up  under  the  two  following  heads  : 

1.  Diminution  of  the  normal  alkalescence  of  the  wall  of  the 
stomach  as  a  cause  of  gastric  ulcer. 

Since  the  alkaline  reaction  of  the  deeper  layers  of  the  mu- 
cous membrane  is  ultimately  conditioned  by  the  distribution  of 
the  blood-vessels,  every  interruption  in  the  circulation  must 
diminish  the  alkalinity  of  the  obstructed  part,  and  thus  make 
it  possible  for  the  acid  gastric  juice  to  penetrate  more  deeply. 
As  long  as  twenty  years  ago  Virchow  called  attention  to  the 
important  part  which  derangements  of  circulation  play  in  the 
production  of  the  gastric  ulcer,  and  stated  that  his  observations 
had  led  him  to  the  conclusion  that  "  the  interruption  of  the  cir- 
culation is  for  the  most  part  due  to  morbid  conditions  of  the 
gastric  vessels,  and  particularly  to  a  hemorrhagic  necrosis  of  the 
mucous  membrane."  Diseases  of  the  coats  of  the  vessels,  oblit- 
erations of  the  arteries,  disturbances  in  the  portal  circulation, 
and  even  strong  spasmodic  contractions  of  the  stomach  must 
consequently  be  regarded  as  causes  of  hemorrhagic  erosions  and 
bleeding  ulcers.  These  views  of  Virchow  have  met  with  general 
acceptance  up  to  the  present  time. 

The  hypothesis,  so  plausibly  stated  by  this  writer,  is  more- 
over confirmed  b}^  the  results  of  post-mortem  examinations,  and 
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by  experiments.  Thus,  Steiner  found  the  blood-vessels  diseased 
in  two- thirds  of  the  cases  in  which  the  autopsy  revealed  the 
presence  of  a  gastric  ulcer  ;  in  a  case  of  Merkel' s,  atheroma  of 
the  aorta  and  emboli  from  this  source  were  discovered  in  sev- 
eral of  the  arteries  of  the  body,  among  others  in  a  small  artery 
of  the  duodenum,  traversing  the  base  of  a  round  ulcer  in  that 
locality.  So,  also,  in  addition  to  the  ordinary  hemorrhagic 
infarctions,  Rindfleisch  and  others  have  met  with  instances  in 
which  the  infarctions  were  so  much  eroded  by  the  gastric  juice 
as  to  present  the  appearance  of  a  gastric  ulcer.  Atheromatous, 
fatty,  and  amyloid  degenerations  have  also  been  found. 

But  besides  the  autopsical  evidence,  that  gastric  ulcer  may  be 
induced  by  stases  in  the  gastric  circulation,  direct  proof  has  been 
afforded  by  the  experiments  of  Panum,  who  succeeded  in  pro- 
ducing hemorrhagic  infarctions  and  ulcers  of  the  gastric  mucous 
membrane  of  dogs,  by  introducing  substances  into  the  arteries  ; 
while  L.  Muller,  by  ligating  the  vena  portse  in  rabbits,  obtained 
extravasations  of  blood  and  ulcers  in  the  stomach.  Very  recently 
Ebstein  succeeded,  as  did  SchiS  also  in  part  at  an  earlier  date,  in 
artificially  exciting  ecchymoses  and  ulcerations  in  rabbits  and 
dogs,  by  wounding  certain  parts  of  the  brain  and  spinal  cord,  by 
irritating  sensitive  nerves,  and  by  strychnine  poisoning,  all  of 
these  measures  being  supposed  to  act  chiefly  hy  producing  an 
increased  hlood  pressure. 

While  there  can  be  no  doubt,  therefore,  at  the  present  day, 
that  vascular  disturbances  in  the  wall  of  the  stomach  may  give 
rise  to  gastric  ulcers,  there  is  still  a  difference  of  opinion  among 
writers  in  regard  to  the  peculiar  mode  in  which  these  disturb- 
ances operate.  Although  the  majority,  following  the  example 
of  Virchow,  regard  the  occlusion  of  an  arterial  branch,  and 
therefore  thrombotic  and  embolic  processes,  as  the  most  frequent 
cause  of  the  ulceration,  and  make  the  extent  and  funnel  shape 
of  the  primary  loss  of  substance  dependent  upon  the  size  of 
the  area  of  distribution  of  the  obstructed  artery  ;  others,  on  the 
contrary,  maintain  that  this  mode  of  origin  is  at  least  extremel}^ 
rare,  because,  as  a  matter  of  fact,  such  vascular  lesions  have  been 
discovered  in  only  a  few  instances,  Avhile  in  many  cases  of  mul- 
tiple embolism  the  gastric  arteries  have  been  the  very  ones  to 
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escape  occlusion.  Moreover  it  seems  to  me  that  the  great 
abundance  of  blood-vessels  in  the  wall  of  the  stomach,  and  the 
favorable  arrangement  of  the  anastomoses,  make  it  very  improb- 
able that,  in  the  digestive  tract,  embolism  should  be  followed  by 
the  formation  of  an  infarction  or  by  necrobiosis,  except  when 
the  embolism  is  very  extensive,  as  may  have  been  the  case  in 
Panum's  experiments. 

The  fact  that,  besides  the  smaller  "hemorrhagic infiltrations" 
and  "erosions,"  actual  ulcers  of  the  stomach  have  been  found  in 
the  process  of  formation,  has  induced  some  writers,  as  Rind- 
fleisch,  to  regard  the  origin  of  the  perforating  ulcer  as  identical 
with  that  of  the  so-called  hemorrhagic  erosion — a  view  which 
Rokitansky  is  known  to  have  expressed  previously,  and  which, 
as  we  shall  see  when  we  come  to  explain  more  fully  the  formation 
of  the  hemorrhagic  erosions,  is  certainly  very  plausible. 

Klebs,  while  holding  to  the  opinion  that  gastric  ulcer  is  connected  witli  a  patho- 
logical condition  of  an  arterial  vascular  territory,  rejects  embolism  as  the  most 
frequent  cause,  in  view  of  the  lack  of  satisfactory  anatomical  evidence,  and  adoj^ts  the 
opinion  that  the  ulcer  originates  in  the  spasmodic  contraction  of  one  of  the  areas  of 
arterial  distribution.  According  to  this  view,  therefore,  the  spasmodic  (cardialgic) 
contraction  of  the  wall  of  the  stomach  is  the  primary  disturbance,  and  the  erosion 
of  the  now  anemic  district  by  the  gastric  juice  is  the  secondary  lesion.  Moreover, 
after  the  destruction  of  the  surface  has  once  commenced,  the  Irritant  action  of  the 
gastric  juice  upon  the  denuded  ends  of  the  arteries  would  excite  contraction  of  the 
same,  and  the  anaemia  thus  induced  would  favor  the  further  penetration  of  the 
erosion.  Similar  to  tliis  explanation  is  the  one  very  recently  advanced  hy  Axel 
Key  for  the  genesis  of  gastric  ulcer.  He  also  regards  the  violent  contractions  of 
the  muscular  coat  as  the  primary  condition,  but,  in  his  opinion,  it  is  the  veins  and 
not  the  arteries,  which  are  compressed,  and  thus  give  rise  to  the  distention  of  the 
capillaries,  the  bleedings,  erosions,  and  ulcerations.  Both  of  these  explanations,  it 
seems  to  me,  are  equally  open  to  the  objection  that  in  chlorosis,  hysteria,  etc.,  tliey 
presuppose  the  occurrence  of  spasm  in  a  stomach  which  as  yet  has  undergone  no 
anatomical  change— a  supposition  which  is  purely  hypothetical.  It  is  difficult, 
moreover,  to  see  how  a  spasm  can  be  so  severe  and  long  continued  as  to  permit  a 
digestive  action  to  take  place,  or  how  upon  this  hypothesis  we  can  explain  the 
localization  and  isolation  of  the  ulcer.  Still,  it  is  not  to  be  denied  that,  in  the 
presence  of  other  conditions,  favoralle  to  the  occurrence  of  hemorrhagic  infiltrations, 
erosions  and  ulceration?,  spasmodic  contractions  of  the  wall  of  the  stomach  may 
accelerate  these  processes.' 


See  the  article  on  the  Etiology  of  Hemorrhag-ic  Erosions. 
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I  think  we  shall  be  nearer  the  truth  if,  instead  of  insisting 
upon  a  particular  mode  of  vascular  disturbance  as  the  only 
plausible  explanation,  we  adhere  to  the  original  general  prop 
osition  of  Virchow,  viz.,  that  gastric  ulcer  is  due  to  a  great 
variety  of  causes,  all  of  which  act  hy  interrupting  the  circula- 
tion in  circumscribed  portions  of  the  wall  of  the  stomach. 
Among  the  conditions,  therefore,  which  act  as  either  direct 
anatomical  or  as  predisposing  causes  in  the  genesis  of  the  ulcer, 
we  may  enumerate  thromboses  in  atheromatous,  fatty,  or  other- 
wise degenerated  gastric  arteries,  extensive  emboli  in  the  same— 
both  of  which  causes  are  certainly  rare — hemorrhagic  infiltra- 
tions of  the  wall  of  the  stomach,  and  in  connection  with  these 
chronic  hypersemia  of  the  mucous  membrane,  violent  acts  of 
vomiting,  spasmodic  contractions  of  the  gastric  wall,  etc.  Upon 
the  whole,  however,  it  must  be  acknowledged  that  no  one  of 
these  causes  is  predominant  in  the  genesis  of  gastric  ulcer, 
and  that  our  entire  knowledge  of  the  subject  is  at  present 
limited  to  isolated  facts.  Still  the  views  expressed  above  har- 
monize so  well  with  what  we  know  of  the  etiology  of  the 
affection,  that  they  rise  above  the  level  of  mere  conjectures. 
We  cannot,  however,  dismiss  the  question  of  pathogenesis  with- 
out referring  to  the  second  condition  under  which  circumscribed 
self-digestion  of  the  surface  of  the  stomach  may  take  place. 

2,  Abnormal  increase  of  acidity  of  the  gastric  juice,  loith 
normal  alkalescence  of  the  gastric  mucous  membrane^  as  a  cause 
of  simple  ulcer  of  the  stomach. 

It  is  self-evident  that  when  the  entire  surface  of  the  stomach  is 
in  a  normal  condition,  an  excessive  acidity  of  the  gastric  juice 
would  have  a  corrosive  effect  upon  the  whole  wall  of  the  stomach, 
or  at  least  upon  the  more  or  less  considerable  portion  of  the 
same,  with  which  the  acid  contents  of  the  stomach  came  into 
prolonged  contact.  If  an  increased  acidity  of  the  gastric  juice  is 
to  be  made  responsible  for  the  production  of  the  gastric  ulcer,  it 
must  be  by  supposing  that  the  abnormal  increase  of  acidity  of 
the  gastric  juice  is  limited  to  a  small  district.  This  might 
happen  when  the  empty  stomach  receives  ingesta  of  a  character 
likely  to  excite  severe  local  irritation  of  the  mucous  membrane, 
and  when  the  additional  acid  produced  by  the  continuance  of 
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the  irritant  action  is  not  removed  from  the  spot.  There  is  no 
experimental  evidence  that  such  a  state  of  things  is  iDossible,  and 
yet  the  fact  that  ulcers  are  specially  apt  to  occur  in  dram-drink- 
ers, and  in  cooks  who  swallow  hot  food,  is  suggestive  of  such  a 
mode  of  origin. 

AVhen  an  abnormally  acid  gastric  juice  attacks  an  already 
injured  portion  of  the  gastric  mucous  membrane,  the  denuded 
ends  of  the  arteries,  as  Klebs  has  described  in  detail,  may  be 
excited  to  contraction,  and  in  this  way  a  local  anaemia  may  be 
produced,  which,  as  was  previously  mentioned,  is  favorable  to 
the  occurrence  of  erosion.  Such  a  concurrence  of  the  two  con- 
ditions 'predisposing  to  erosion — ancemia  and  a  temporarily 
increased  acidity  of  the  gastric  juice — must  he  inferred  in  the 
case  of  chronic  gastric  ulcer^  because  otherwise  it  would  be 
impossible  to  explain  why,  for  example,  traumatic  solutions  of 
continuity  in  the  wall  of  the  stomach  heal  rapidly,  although 
vascular  disturbances  evidently  occur  in  the  surface  of  the 
wound,  while  the  course  pursued  by  the  chronic  gastric  ulcer  is 
entirely  different. 

This  is  the  explanation  also  of  the  fact  mentioned  elsewhere, 
that  simple  catarrhal  ulcers  and  diphtheritic  patches  on  the  wall 
of  the  stomach  may  be  converted,  under  certain  circumstances, 
into  corroding  ulcers. 


The  most  recent  hypothesis,  in  regard  to  the  origin  of  gastric  ulcer,  is  that  pro- 
posed by  A.  Boettcher.  In  some  autopsies  made  by  him  he  found  tlie  borders  and 
bases  of  the  ulcers  penetrated  with  masses  of  micrococci,  and  for  this  reason  he 
mfers  that  at  least  a  part  of  the  perforating  ulcers  of  the  stomach  and  duodenum  are 
of  parasitic  origin. 

The  indirect  causes  of  gastric  ulcer  are  not  much  better 
understood  than  is  its  direct  origin. 

In  general  it  appears  that  the  female  sex  is  more  apt  to  be 
affected  than  the  male.  Willigk  found  the  ratio  to  be  three  to 
two,  Brinton  two  to  one,  Steiner  eleven  to  eight,  and  Wollmann 
the  ratio  about  equal. 

The  disposition  to  this  disease  seems  also  to  be  greater  in 
early  life,  although  in  autopsies  ulcers  are  more  frequently 
found  in  old  persons,  for  the  simple  reason  that  in  some  cases 
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the  affection  lasts  for  a  very  long  time  before  it  proves  fatal.  It 
is  a  well-established  fact  also  that  in  women  the  ulcer  frequently 
manifests  a  marked  tendency  to  perforation  at  about  the  twen- 
tieth year  of  life. 

Individuals  of  feeble  constitution,  and  those  who  are  chlo- 
Totio  or  ancemic,  are  more  commonly  affected  than  persons  of  a 
robust  habit  of  body,  although  the  disease  attacks  even  homines 
quadrati. '  So  also  parturition  and  nursing  may  be  mentioned  as 
occasional  causes,  on  account  of  the  loss  of  humors  attendant 
upon  these  conditions,  while  the  feebleness  of  the  general  health 
in  persons  inclined  to  tuberculosis  makes  them  more  readily 
attacked  than  others  (see  below,  the  complications  of  the  ulcer). 
In  all  these  conditions  the  common  etiological  factor  is  prob- 
ably an  impaired  nutrition  and  abnormal  lacerability  of  the 
walls  of  the  vessels. 

The  A^arying  frequency  of  the  disease  in  different  regions 
shows  that  the  occurrence  of  gastric  ulcer  is  influenced  also  by 
the  climate  and  the  mode  of  life,  although,  at  present,  we  know 
nothing  definite  upon  this  point  of  the  etiology. 

Of  special  interest,  finally,  is  the  occurrence  of  gastric  ulcer 
after  extensive  hums  of  the  sMn,  a  lesion  which  Falk  ^  regards 
as  mainly  due  to  the  inhibition  of  the  gastric  circulation,  result- 
ing from  the  depressed  action  of  the  heart.  Another  interesting 
fact  is  the  coincidence  of  gastric  ulcer  and  trichinosis,  observed 
by  Ebstein  and  others — the  explanation  here  probabl}^  being  the 
production  of  acute  gastritis  and  hemorrhagic  erosion  b}^  the 
trichinse. 

Symptomatology. 

Of  all  the  symptoms  of  gastric  ulcer  none  is  so  constant  as 
pain  in  the  stomach.  It  is  absent  only  in  exceptional  cases,  and 
particularly  when  the  affection  runs  a  very  rapid  course  [e.  g., 
No.  X.  of  Abercrombie's  cases).  The  pain  varies  considerably  in 
character  and  intensity  in  different  i^atients,  and,  of  course. 


'  Short,  thick-set,  squarely  built  individuals.— TRANS. 
Virchow's  Archiv.  53.  S.  08. 


ULCER  OF  THE  STOMACH. 


205 


possesses  no  pathognomonic  character.  More  important  than  the 
question  whether  the  pain  is  burning,  gnawing,  raging,  etc.,  is 
the  time  when  it  occurs.  This  is  generally  from  a  few  minutes  to 
a  quarter  of  an  hour  after  eating,  or  sometimes  even  a  whole 
hour  ;  it  is  specially  apt  to  occur  after  the  ingestion  of  coarse 
indigestible  food,  and  it  does  not  cease  until  after  digestion  is 
completed — that  is,  until  several  hours  have  elapsed,  or  until  the 
food  is  discharged  by  vomiting. 

The  attempt  has  been  made  to  localize  the  situation  of  the  ulcer  by  the  time 
•which  intervenes  between  the  taking  of  food  and  the  occurrence  of  the  pain.  Thus 
in  ulcers  at  the  cardia  the  pain  is  sui:)posed  to  occur  immediately  after  the  food  is 
swallowed ;  but  the  consideration  that  after  even  a  few  minutes — in  Buscli's  well- 
known  case '  of  duodenal  fistula,  even  after  twelve  minutes — the  food  has  passed 
the  i)ylorus,  is  opposed  to  such  a  conclusion,  no  less  than  is  clinical  experience. 
Pinel,  for  instance  (Aberci  ombie,  p.  36),  reports  the  case  of  a  man  with  ulcer  at 
the  pylorus,  who  suffered  the  most  violent  pain  immediately  after  taking  even  the 
smallest  quantity  of  food. 

These  cardialgic  attacks  may  be  excited,  not  only  by  errors 
in  diet,  but  also  by  exposure  to  cold,  mental  excitement,  menstru- 
ation, severe  bodily  exertion,  etc.  The  pain  is  increased  by 
external  pressure,  tight  clothing,  and  a  variety  of  other  causes. 
This  circumstance  would  be  of  greater  diagnostic  importance,  if 
it  had  not  been  noticed  in  some  cases  that  the  pain  was  relieved 
by  pressure  upon  the  epigastrium,  and  by  similar  manoeuvres  (for 
example,  see  L.  Miiller,  p.  66 ;  Fenwick,  p.  329  ;  Abercrombie,  p. 
46  ;  Henoch,  I.,  p.  19,  and  others).  The  pain  is  sometimes  con- 
tinuous, sometimes  intermitting.  It  is  probably  scarcely  possible 
to  account  for  these  intermissions  by  an  explanation  which  is 
applicable  to  all  cases.  Bamberger's  supposition,  that  the  par- 
oxysms "may  depend  upon  an  extension  of  the  ulcer,  and  the 
implication  of  new  nerve  branches,"  sounds  very  plausible.  That 
it  does  not,  however,  answer  for  all  cases  is  shown  by  the  fact 
that  even  small  ulcers  may  occasion  frequent  and  severe  attacks 
of  pain ;  and  that,  on  the  other  hand,  as  Brinton,  particularly, 
insists,  the  pain  in  the  case  of  large  ulcers  is  often  entirely  ab- 
sent for  several  days.  If  we  bear  in  mind  that  many  of  the  nerve 


'  Virchow's  Archiv.  14.  S.  1G7. 


206     LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

extremities  in  the  base  of  the  ulcer  are  denuded,  and  exposed 
to  tlie  action  of  the  acids  which  are  present  in  the  contents  of 
the  stomach,  to  the  influence  of  heat,  and  to  the  mechanical 
irritation  caused  by  solid  substances— all  of  which  are  clearlj'- 
"depressing"  agents  (though  at  flrst  only  for  the  motor  nerves) 
—we  may  easily  suppose  that  these  agents  act  like  other  de- 
pressants, and  induce  first  a  stage  of  increased  irritability,  and 
then  a  stage  in  which  the  irritability  is  blunted,  or  finally  com- 
pletely destroyed.  By  rest  and  the  neutralization  of  the  chem- 
ical depressants  the  irritability  of  the  nerves  may  be  restored, 
while  an  extension  of  the  ulcer  may  expose  new  nerve  fibres 
to  the  injuries  above  described. 

Not  only  the  time  when  the  pain  is  felt,  but  also  the  locality 
is  of  some  importance.  Usually  the  pain  is  said  to  be  situated 
in  the  epigastrium,  and  to  be  aggravated  by  pressure  in  this  re- 
gion. Too  much  stress,  in  my  opinion,  should  not  be  laid  upon 
the  diagnostic  importance  of  this  symptom.  Aside  from  the  fact 
that  by  far  the  greater  number  of  ulcers  are  situated  upon  the 
posterior  wall,  and  therefore  cannot  be  directly  affected  by 
pressure  on  the  epigastrium,  it  should  also  be  borne  in  mind 
that  in  the  neighborhood  of  the  ensiform  cartilage  deep  pressure 
produces  an  unpleasant  painful  sensation  even  in  healthy  per- 
sons, probably  on  account  of  the  compression  of  the  anterior 
gastric  plexus.  A  better  guide,  therefore,  for  the  diagnosis  of 
the  existence  and  situation  of  a  gastric  ulcer  is  the  observation 
that  the  pain  is  concentrated  in  the  umbilical  region  (correspond- 
ing to  the  greater  curvature),  or  in  the  dorsal  region^  near  the 
first  lumbar  vertebra  and  the  lower  portion  of  the  dorsal  vertebrae 
(corresponding  to  the  lesser  curvature  and  posterior  wall  of  the 
stomach),  to  which  latter  localization  Cruveilhier  particularly  has 
called  attention  ("point  rachidien").  Still  another  criterion  of 
the  situation  of  the  ulcer  is  afforded  by  the  fact  (Osborne,  Briu- 
ton),  that  in  many^  iliough  of  course  hy  no  means  in  all  cases, 
the  %)osition  of  the  patient  has  a  mry  important  influence  upon 
the  ijroduction  and  mitigation  of  the  attacks  of  pain.  Thus 
when  the  ulcer  is  upon  the  posterior  surface  of  the  stomach,  the 
patient  lies  bent  forwards,  in  order  to  avoid  the  paroxj^sms  of 
pain,  lies  upon  his  right  side  when  the  ulcer  is  upon  the  cardia,  etc. 
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Traube  has  met  with  some  interesting  cases,  in  wliicli,  instead  of  the  usual  pains 
in  the  stomach,  or  at  the  same  time  with  them,  opp?'ession  in  the  chest  occurred,  which 
he  explained  as  a  "  radiation  neuralgia,"  induced  by  tlie  transmission  of  the  irritation 
of  the  gastric  nerves  to  the  pulmonary  filaments  of  the  vagus.  Similar  radiations 
were  noticed  by  Traube  in  the  form  of  neuralgia  of  the  intercostal  nerves,  or  of  the 
left  brachial  plexus,  and  by  Brinton  in  the  form  of  neuralgia  in  the  right  shoulder; 
the  neuralgia  in  this  latter  case  having,  moreover,  a  tangible  anatomical  cause  in  an 
adhesion  of  the  stomach  to  the  surface  of  the  liver  (see  Luschka,  Neck,  p.  409. 
Relation  of  the  Posterior  Supra-clavicular  Nerves  to  the  Phrenic  Nerve).  In  a  case 
seen  by  L.  Miiller  the  attacks  finally  came  to  be  attended  by  very  active  sympathetic 
sensations  in  the  arms  and  legs,  terminating  in  convulsive  movements  of  the 
extremities. 

Vomiting  is  absent  in  very  few  cases.  In  one  hundred  and 
twenty  cases,  collected  by  L.  Miiller,  tlie  symptom  was  entirely 
absent,  or  did  not  appear  until  the  end  of  the  disease,  in  only 
one-fourth  of  the  cases.  It  is  interesting  to  notice  that  in  these 
exceptional  instances  the  situation  of  the  ulcer  was  unusual ; 
thus  the  duodenum  was  affected  in  nine,  the  lesser  curvature  in 
six,  the  anterior  wall  in  seven  ;  while  the  posterior  wall,  the 
pylorus  and  the  cardia  were  affected  in  only  one  each.  Almost 
always  the  vomiting  is  accompanied  by  pains  in  the  stomach — 
the  explanation  evidently  being  that  the  emesis  and  the  cardial- 
gia  are  both  excited  by  the  irritation  of  the  gastric  nerves. 
Usually  pain  is  felt  in  the  stomach  for  some  time  before  the  first 
attack  of  vomiting  occurs  ;  so  also  as  a  rule  the  cardialgia  is  the 
first  symptom,  and  when  it  has  reached  its  height  then  the 
vomiting  takes  place.  As  soon  as  the  vomiting  occurs,  the  cardi- 
algia disappears.  This  circumstance,  to  which  there  are  of  course 
some  exceptions,  points  to  a  common  origin  for  both  symptoms. 
Moreover,  the  fact  that  the  vomiting  and  pain  usuall}^  continue 
until  the  stomach  is  completely  emptied,  shows  that  these  symp- 
toms are  generally  due  to  an  excessive  excitation  of  the  gastric 
nerves  by  the  contents  of  the  stomach.  The  patient  soon  learns 
for  himself  that  his  attacks  are  very  apt  to  be  induced  by  coarse 
indigestible  food.  In  rare  cases  vomiting  occurs  with  an  empty 
stomach,  probably  because  the' saliva,  which  is  swallowed,  excites 
a  secretion  of  acid  in  the  neighborhood  of  the  ulcer,  the  secretion 
overflowing  the  surface  of  the  ulcer,  and  thereby  producing  an 
energetic  reaction  on  the  part  of  the  exposed  ends  of  the  nerves. 
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As  tlie  pain  may  arise  from  other  causes  than  errors  in  diet,  so 
also  the  vomiting  may  occasionally  be  excited  by  mental  dis- 
turbances, bodily  exertion,  etc. 

The  vomit  contains  food  in  the  different  stages  of  digestion, 
sarcinse,  bile,  etc., — in  short,  nothing  which  is  at  all  character- 
istic of  gastric  ulcer.  The  occurrence  of  large  quantities  of  blood 
in  the  matters  vomited — the  hcBinatemesis — is  a  much  more 
important  sign,  and,  with  certain  limitations,  is  indicative  of 
this  lesion. 

Hsematemesis  is-,  upon  the  whole,  much  rarer  than  the  simple 
vomiting,  which,  as  above  observed,  occurs  in  about  four-fifths 
of  the  cases  ;  while,  according  to  L.  Miiller' s  compilation  of  one 
hundred  and  twenty  cases,  vomiting  of  blood  occurred  in  only 
thirty -five,  or  not  quite  one- third  of  the  cases.  It  is  also  much 
less  common  than  ordinary  vomiting  as  a  symptom  of  gastric 
diseases  in  general  ;  while,  on  the  other  hand,  none  of  the  causes 
of  bleeding  from  the  stomach  give  rise  to  such  frequent  and 
severe  hemorrhages  as  ulcer  of  the  stomach.  The  most  copious 
hemorrhages  naturally  occur  from  erosion  of  a  large  vessel, 
a  symptom  which  can  occur  only  when  the  ulcer,  not  necessarily 
a  large  one,  has  perforated  all  the  tissues  of  the  stomach.  The 
symptoms  of  hsematemesis  vary  with  the  quantity  of  blood 
poured  out  into  the  stomach.  The  smaller  hemorrhages,  which 
almost  necessarily  occur  when  the  ulceration  is  spreading,  often 
escape  notice,  because  the  effused  blood  does  not  induce  vomit- 
ing, but  passes  off  in  the  evacuations,  which  are  scarcely  ever 
examined  unless  there  is  some  special  reason  for  so  doing.  In 
other  cases  the  stomach,  in  consequence  of  the  long-continued 
habit  of  vomiting,  is  intolerant  of  even  a  small  quantity  of 
blood,  which  is  therefore  rejected,  and  gives  to  the  vomited  mat- 
ters a  dirty  brown  color  from  conversion  of  the  haemoglobin 
into  hsematin  under  the  action  of  the  gastric  juice.  These 
minor  hemorrhages  do  not  materially  disturb  the  general  health 
of  the  patient ;  the  case  is  different,  however,  when  more  copious 
hemorrhages  take  place  from  the  erosion  of  vessels  of  consider- 
able size.  The  occurrence  of  this  more  serious  complication  is 
usually  announced  by  increased  pain,  anxiety,  an  attack  of 
faintness,  and  nausea  ;  a  sensation  of  sickness  at  the  stomach 
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occurs,  and  large  quantities  of  pure  blood  are  vomited,  followed 
by  profound  syncope,  or  death  when  the  amount  of  blood 
rejected  is  very  large.  In  copious  hemorrhage  a  portion  of  the 
blood  always  escapes  by  the  bowels  as  a  blackish  substance, 
and  in  some  cases  all  the  extravasated  blood  passes  off  in  this 
way  in  the  form  of  tarry  fseces.  This  result  is  most  apt  to  occur 
when  the  hemorrhage  is  gradual,  or  is  not  so  copious  as  to  dis- 
tend the  stomach,  and  excite  vomiting  by  mechanical  irritation. 
Finally,  in  some  rare  cases  of  profuse  hemorrhage  there  is  no  dis- 
charge of  blood  externally,  either  by  the  mouth  or  rectum  :  the 
patient  becomes  suddenly  faint  and  pale,  cold  at  the  extremities, 
.  convulsed,  and  within  a  few  moments  a  corpse.  The  autojDsy 
in  such  instances  shows  in  the  stomach  enormous  masses  of 
blood,  which  may  entu-ely  fill  and  form  a  cast  of  the  organ. 

The  hgematemesis  very  generally  returns,  either  because 
the  obstructing  clot  is  dissolved  by  the  gastric  Juice,  or  is  forced 
out  by  the  movements  of  the  stomach,  or  because  a  fresh  rupture 
is  produced  by  the  degeneration  of  the  wall  of  the  vessel  (athe- 
roma, etc.  :  see  above).  This  accident  is  favored  by  everything 
which  favors  congestion  of  the  stomach,  particularly  by  over- 
indulgence in  food,  which  not  only  acts  as  a  mechanical  irritant, 
but  also  excites  a  more  copious  secretion  of  gastric  acids.  What- 
ever the  explanation,  the  hemorrhage  is  very  generally  observed 
to  occur  soon  after  eating. 

Dyspepsia,  or  "  difficult  digestion,"  as  shown  by  a  lack  of  or 
perversion  of  the  appetite,  by  increased  thirst,  unpleasant  taste 
in  the  mouth,  weight  in  the  epigastrium,  and  eructation  of  gases 
and  acid  fluids,  is  a  very  common,  but  not  constant,  accompani- 
ment of  gastric  ulcer.  This  train  of  symptoms  will  naturally 
always  occur  whenever  the  normal  digestion  of  food  is  for  any 
reason  disturbed— a  condition  which  exists  in  most  of  the  cases 
of  gastric  ulcer. 

There  is  nothing  in  the  pathological  anatomy  of  the  ulcera- 
tive process  itself  which  necessarily  involves  the  simultaneous 
occurrence  of  a  gastric  catarrh.  In  fact,  in  acute  ulceration  the 
niucous  membrane  appears  perfectly  normal,  while  the.  per- 
forating ulcer  is  directly  characterized  by  an  absence  of  any  in- 
flammatory proliferation.     Usually,  however,  sooner  or  later, 
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the  ulcerative  process  becomes  complicated  with  a  chronic  gas- 
tritis. This  results  in  the  occurrence  of  derangements  of  diges- 
tion. Perhaps  also  another  cause  for  the  latter  is  to  be  found  in 
the  ulcer  itself.  The  solution  of  continuity  in  the*  muscu- 
lar fibres,  which  takes  place  in  deep  ulcerations,  involves  an 
interruption  of  the  work  performed  by  the  muscles,  and  this 
interruption  will  be  still  more  likely  to  occur  when  the  stomach 
has  become  adherent  to  adjacent  organs.  Such  a  loss  of  muscu- 
lar power  may  naturally  result  in  an  imperfect  expulsion  of 
the  chyme  from  the  stomach,  in  an  insufficient  impregnation 
of  the  food  with  gastric  juice,  a  less  complete  formation  of 
peptones  and  absorption  of  the  same  by  the  wall  of  the  stomach 
— in  brief,  in  a  delay  of  the  entire  process  of  digestion,  with 
decomposition,  of  the  ingesta.  In  fact,  these  symptoms  of  de- 
ranged digestion  are  very  commonly  found  in  cases  of  gastric 
ulceration  ;  sometimes  also  there  is  very  marked  pyrosis,  with 
salivation  and  distention  of  the  epigastrium,  which  add  greatly 
to  the  distress  of  the  patient. 

Notwithstanding  these  digestive  derangements,  the  nutrition 
is  by  no  means  always  impaired  ;  indeed  the  appearance  is 
sometimes  that  of  perfect  health,  and  it  is  only  too  familiar  an 
experience  to  see  death  occur  suddenly  from  hsematemesis  or 
perforation  in  a  patient  who  has  hitherto  been  entu'ely  free 
from  symptoms  of  ill  health,  except  slight  dj^spepsia  of  long 
standing,  and  has  been  able  to  attend  to  business. 

The  explanation  of  these  startling  cases  probably  lies  in  the 
fact  that  the  gastritis  accompanying  the  ulceration  may  be 
very  limited,  and  that  the  disease,  with  its  depressing  factors — 
23ain,  vomiting,  and  hemorrhages— shows  intervals  of  quiet,  in 
which  the  ulcer  begins  to  heal,  but  only  sooner  or  later  to 
relapse.  When,  on  the  other  hand,  the  symptoms  of  dyspepsia 
continue  uninterruptedly  for  years,  accompanied  by  cardialgia, 
vomiting,  and  hemorrhages,  the  patient  finally  becomes  more 
and  more  cachectic,  loses  flesh  and  strength,  becomes  cedematous 
about  the  ankles,  and  sometimes  succumbs  to  the  disease  from 
simple  exhaustion. 

Almost  invariably  gastric  ulcer  is  accompanied  b}'-  obstinate 
constipation.    We  have  seen  above  that  in  all  probability  the 
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normal  movements  of  the  stomach  are  impeded  in  this  affection. 
Furthermore,  Traube '  and  Radziejewski  ^  have  shown  that  between 
the  movements  of  the  stomach  and  those  of  the  intestines  there 
exists  a  certain  reflex  sympathy  ;  and  this  fact,  it  seems  to  me, 
serves  to  .explain  the  sluggishness  of  the  bowels  so  often  noticed 
in  cases  of  gastric  nicer.  The  occurrence  of  constipation  is 
favored  also  by  the  relaxation  of  the  abdominal  muscles  pro- 
duced by  the  continued  vomiting,  and,  above  all,  by  the  circum- 
stance that,  in  consequence  of  the  vomiting,  but  little  of  the  in- 
gesta  remains  to  be  converted  ultimately  into  faeces. 

In  a  disease  which  usually  lasts  for  months  or  years,  which 
at  every  meal  reminds  the  patient  of  the  hopelessness  of  his  con- 
dition, which  is  constantly  exhausting  his  strength,  causing  him 
violent  pain  and  disturbing  his  rest,  it  is  but  natural  that  the 
patient  should  gradually  lose  courage  and  fall  into  a  state  of 
profound  dejjression  of  spirits. 

Another  symptom,  upon  which  the  older  writers  laid  much 
stress,  is  amenorrlicea.  There  are,  however,  so  many  depressing 
forces  at  work  during  the  course  of  ulceration  of  the  stomach, 
which  are  likely  to  j)roduce  this  sjanptom,  and  amenorrhoea  is 
so  common  an  occurrence  under  other  circumstances,  that  it  is 
far  from  being  a  characteristic  of  the  disease. 

Besides  the  symptoms  above  described,  which  belong  to  the 
disease  directly,  others  occasionally  occur  which  are  to  be  re- 
garded as  convocations.    These  require  a  brief  consideration. 

The  most  important,  and  certainly  the  most  disastrous  event 
in  the  course  of  gastric  ulcer  is  the  perforation.  Sometimes  this 
is  the  first  indication  of  the  existence  of  the  hitherto  latent 
disease ;  the  patient,  who  has  previously  made  no  complaint, 
except  of  slight  dyspeptic  symptoms,  is  suddenly  attacked  by 
severe  pain  in  the  epigastrium,  rapidly  spreading  over  the  whole 
abdomen,  and  followed  by  the  other  symptoms  of  peritonitis 
from  perforation — meteorism,  nausea,  etc.  Under  these  circum- 
stances death  almost  always  occurs  within  two  or  three  days, 
with  symptoms  of  deepening  collapse.    When  adhesions  have 
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previously  been  formed  between  tlie  stomach  and  adjacent 
organs,  the  course  ot  the  case  is  somewhat  more  favorable,  the 
perforation  here  resulting  in  the  formation  of  a  saccular 
cavity,  in  the  establishment  of  fistulse,  etc.  (see  above,  Patho 
logical  Anatomy).  Usually,  however,  the  saccular  collections 
of  pus  and  ichor  burst  after  a  while  into  the  peritoneal  cavity, 
and  induce  a  fatal  result.  In  other  cases  of  antecedent  adhesion, 
pneumothorax  may  be  produced  by  rupture  through  the  dia- 
phragm, or,  when  the  perforation  occurs  inferiorly,  a  fistula 
may  be  established  between  the  colon  and  stomach,  resulting  in 
stercoraceous  vomiting  (see  Case  XI.  in  Abercrombie,  p.  55).  In 
very  rare  cases  the  perforation  takes  place  externally,  with  the 
formation  of  a  simple  gastric  fistula  ;  van  Swieten  has  published 
some  remarkable  instances  of  this  kind.  Occasionally  abscesses 
occur  in  the  liver  and  spleen  as  a  result  of  pylephlebitis,  starting 
in  a  gastric  nicer  (Bamberger  and  others). 

After  preparations  for  the  perforation  have  been  progressing 
for  some  time,  its  final  occurrence  seems  to  be  favored  b}^  certain 
circumstances,  such  as  meals  (by  inducing  excessive  flatulent 
distention  or  energetic  movements  of  the  stomach),  bodily  exer- 
tion, direct  mechanical  injuries  to  the  stomach,  etc. 

Perforation  is  not  an  infrequent  termination  of  gastric  ulcer, 
since,  according  to  Brinton' s  estimate,  one  out  of  everj^  seven  or 
eight  cases  ends  in  this  way.  There  is  a  striking  difference  in 
regard  to  the  average  age  at  which  this  accident  occurs  in  the 
two  sexes,  the  average  age  in  women  being  twenty-seven,  and  in 
men  forty-two  years. 

Another  very  important  complication  which  deserves  mention 
is  ttiherculosls^  because  there  has  been  supposed  to  be  a  certain 
causal  relation  between  gastric  ulcer  and  this  disease,  similar  to 
that  which  exists  between  cancer  and  tuberculosis,  the  inter- 
mediate factor  in  both  cases  being  the  regressive  metamorphosis 
produced  by  the  primary  affection.  Dittricli  (Papellier),  in  one 
hundred  and  three  autopsies  with  non-cicatrized  ulcers  of  the 
stomach,  observed  phthisis  and  tuberculosis  eighteen  times ; 
Steiner  (Virchow)  in  one  hundred  and  ten  cases  of  ulcer— both 
cicatrized  and  open— pulmonary  phthisis,  thirty-three  times  ; 
Wollmann,   however,  in  forty-eight   cases  only  five  times. 
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Whether  in  these  cases  there  really  is  a  causal  connection,  such 
as  accords  with  our  present  conceptions  of  tuberculosis,  or 
whether  the  connection  is  merely  an  accidental  coincidence  of 
different  morbid  processes,  must  at  jDresent  remain  undeter- 
mined ;  to  decide  the  point,  larger  statistics  are  uecessar}^,  which 
bear  directly  on  the  question  whether  the  pulmonary  processes 
are  caseous  or  purely  tuberculous.  In  the  article  on  Cancer  of 
the  Stomach  we  shall  consider  this  subject  at  greater  length. 

The  course  of  the  disease  is  clironic  {vlcus,  "  chronicum  " ) ; 
sometimes,  however,  it  is  apparently  acute,  as,  for  instance, 
when,  after  a  latent  stage  of  uncertain  duration,  intense  symp- 
toms of  ulceration,  or  perhaps  perforation,  suddenly  occur. 
Experiments  have  demonstrated  the  possibility  of  a  very  acute 
occurrence  of  the  ulcer,  but,  as  a  rule,  the  completion  of  the 
perforation  requires  several  weeks  ;  on  the  other  hand,  cases 
have  been  known  in  which  the  disease  lasted  only  from  twenty 
to  thirty  days.  As  has  been  already  mentioned,  intermissions 
and  relapses  are  quite  common. 

That  there  are  cases  which  from  the  beginning  to  the  end  run 
a  latent  course  is  proved  by  the  fact  that  cicatrized  gastric  ulcers 
are  found  after  death  in  persons  who  have  never  suffered  from 
any  gastric  affection  during  life.  These  cases  show,  at  all  events, 
the  entire  curdbility  of  the  disease — a  fact,  moreover,  which  has 
been  placed  beyond  doubt  by  the  results  of  treatment.  But, 
besides  these  cases  of  complete  recovery,  we  constantly  meet  with 
others  in  which,  although,  anatomically,  the  cure  seems  to  be 
perfect,  yet,  clinically,  we  encounter  sequelte  which  are  frequent- 
ly of  a  serious  character. 

For  instance,  persistent  cardialgia  sometimes  results  from 
the  lacerations  to  which  some  of  the  gastric  nerves  are  subjected, 
either  by  the  contraction  of  the  cicatrix,  or  by  the  adhesions 
which  have  formed  between  the  cicatrix  of  the  ulcer  and  the 
adjacent  abdominal  organs.  The  cardialgia  is  particularly  apt 
to  be  excited  when  these  adhesions  are  made  tense  by  the  active 
movements  of  the  stomach  in  digestion,  and  under  such  circum- 
stances even  vomiting  may  occur.  The  influence  of  this  impedi- 
ment to  the  movements  of  the  stomach  manifests  itself,  not  only 
in  attacks  of  cardialgia,  but  also  in  the  various  forms  of  dys- 
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pepsia.  The  occurrence  of  the  latter  is  favored  also  by  various 
otlier  conditions  connected  with  the  cicatrization  of  the  ulcer, 
such  as  the  loss  of  a  portion  of  the  secreting  surface  of  the 
mucous  membrane,  and  of  a  portion  of  the  capillary  lymphatic 
absorbents  ;  furthermore,  by  the  consecutive  gastritis,  which  is 
itself  due  to  the  stases  produced  by  the  constringing  action  of 
the  cicatricial  tissue  upon  the  blood-vessels. 

According  to  the  situation  of  the  cicatrix,  the  cavity  of  the 
stomach  may  present  various  forms  of  contraction  and  of  subse- 
quent dilatation.  The  dilatation  of  the  stomach  is  especially  apt 
to  occur  in  connection  with  cicatricial  stricture  of  the  pyloric 
region  ;  while,  on  the  other  hand,  narrowing  of  the  entire  lumen 
of  the  stomach  may  result  when  the  cicatrix  is  situated  at  the 
cardia. 

In  the  latter  class  of  cases  the  final  result  is  death.  Hemor- 
rhage and  j)erforation  are  the  two  accidents  which  suddenly  in- 
duce a  fatal  termination,  while  in  another  class  of  cases  the 
patient  falls  into  a  gradual  decline,  becomes  extremely  reduced 
by  the  cardialgic  attacks,  vomiting,  and  digestive  disturbances, 
and  finally  succumbs  to  some  complication,  such  as  pneumonia, 
diarrhoea,  etc.  When  tuberculosis  occurs  in  connection  with 
gastric  ulcer,  the  pulmonary  affection  will  naturally  contribute 
its  share  to  the  cachexia  and  fatal  result.  The  same  remark  will 
apply  to  other  complications,  especially  those  affecting  the  cu'- 
culatory  apparatus. 

Diagnosis. 

Every  phj^^sician  of  experience  will  concede  the  correctness  of 
my  statement  when  I  say  that,  although  the  diagnosis  is  some- 
times perfectly  clear,  yet  in  numerous  cases  certainty  in  the 
diagnosis  is  entirely  out  of  the  question.  I  refer  particularly  to 
the  cases  of  sicJdy  chlorotic  girls  or  women^  loith  menstrual 
disorders,  wJio  complain  of  cardialgia  and  indigestion,  and  in 
whom  tenderness  of  the  epigastrium  is  found  on  physical  ex- 
amination. These  are  the  cases  which,  at  least  for  myself,  have 
most  frequently  presented  difficulties  in  diagnosis.  Sometimes, 
to  be  sure,  the  simultaneous  existence  of  neuralgia  or  hysterical 
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complaints — globus,  clavus,  etc. — and  the  absence  of  any  con- 
nection between  taking  food  and  the  vomiting,  afford  some 
support  for  the  exclusion  of  ulcer ;  still,  in  this  class  of  persons 
gastric  ulcer  is  so  frequently  attended  by  nervous  symptoms  that 
the  presence  of  the  latter  does  not  contra-indicate  the  existence 
of  ulcer.  Of  late  years  I  have  been  accustomed  in  these  doubt- 
ful cases  to  begin  with  a  course  of  treatment  as  if  gastric  ulcer 
were  actually  present,  such  as  the  enforcement  of  strict  absti- 
nence from  all  food,  except  beef  broths,  etc.  (see  below).  If  the 
disease  were  not  considerably  benefited  by  this  diet,  I  excluded 
the  existence  of  an  open  ulcer,  and  treated  the  case  with  hydro- 
chloric acid,  iron,  electricity,  etc.,  as  if  it  were  one  of  anaemic 
dyspepsia.  My  success  with  this  method  has  been  very  gratify- 
ing, and  by  its  aid  I  have  finally  cured  women  who  had  pre- 
viously been  treated  for  years  in  vain. 

In  other  cases  the  diagnosis  may  fluctuate  between  ulcer  and 
gastralgia  (purely  nervous  cardialgia).  Usually,  however,  the 
occurrence  of  pain  after  eating,  the  continuous  character  of  the 
pain,  and  its  aggravation  by  external  pressure ;  the  absence  of 
other  neuralgias,  of  uterine  disease,  of  hysteria,  or  of  hypochon- 
dria ;  the  coexistence  of  dyspepsia  and  the  frequency  of  the 
vomiting,  point  rather  to  ulcer  than  to  nervous  cardialgia.  Still, 
it  must  be  evident  from  the  symptomatology  of  gastric  ulcer,  as 
considered  above,  how  erroneous  it  would  be  to  regard  these 
differential  indications  as  pathognomonic.  Moreover,  we  shall 
presently  see  in  the  article  on  Gastralgia  that  iji  certain  cases  a 
positive  discrimination  between  the  two  diseases  is  absolutely 
impossible.  Under  such  circumstances  the  use  of  electricity  has 
sometimes  aided  me  in  the  diagnosis.  If  the  pain  disappear 
within  a  few  minutes  after  the  application  of  a  constant  current 
from  a  battery  of  from  twenty  to  forty  cells,  I  regard  this  fact  as 
indicative  of  cardialgia  ;  in  gastric  ulcer  I  have  never  yet  been 
able  to  produce  a  cessation  of  the  pain  by  the  use  of  the  constant 
current.  It  is  scarcely  to  be  expected  that  this  aid  to  differential 
diagnosis  will  be  infallible  ;  in  fact,  I  am  satisfied  that  many 
gastric  neuralgias  resist  the  action  of  the  current  just  as  con- 
stantly as  other  neuralgias,  and  I  therefore  do  not  attach  any 
value  to  the  results  of  the  application  of  electricity,  except  when 
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tliey  are  of  a  positive  character,  and  particularly  when  the  pains 
are  relieved  by  electricity  during  digestion.  More  numerous 
trials  are  necessary  to  confirm  the  correctness  of  this  test.' 

Still  more  difficult  in  some  cases  is  the  differential  diagnosis 
hetioeen  ulcer  and  cancer  of  ilie  siomacli.  So  long  as  no  tumor 
can  be  felt  in  the  epigastrium,  and  no  development  of  carcinoma 
can  be  discovered  in  other  organs — such  a  discovery  almost  in- 
variably indicating  cancer  of  the  stomach— the  diagnosis  can 
usually  be  only  a  probable  one.  In  doubtful  cases  the  following 
may  be  regarded  as  general  indications  in  favor  of  ulcer  as 
opposed  to  cancer :  youthful  age,  healtliy  appearance,  slight 
emaciation  after  a  long  continuance  of  the  disease,  strikingly 
marked  variations  in  the  condition  of  the  patient,  and  very  copi- 
ous ligematemesis. 

Only  in  very  rare  cases  is  it  possible  to  confound  the  cardialgio 
attacks,  which  accompany  gastric  ulcer,  Avith  hepatic  colic.  In 
the  latter  affection  the  pain  is  situated  rather  in  the  right  hypo- 
chondrium  than  in  the  epigastrium  ;  the  gall  bladder  can  fre- 
quently be  felt ;  the  liver  is  enlarged  ;  icterus  is  generally  pres- 
ent, and  the  digestion  during  the  painless  intervals  is  undis- 
turbed. In  certain  cases  of  hepatic  colic  the  vomiting  may,  to 
be  sure,  become  continuous,  and  when  this  occurs  in  connec- 
tion with  severe  epigastric  pains,  the  diagnosis  may  for  a  time 
be  uncertain  until  the  doubt  is  removed  b}'^  the  escape  of  biliary 
concretions  in  the  evacuations. 

Finally,  the  guestion  not  unfrequently  arises  Avhether  the 
case  is  one  of  gastric  ulcer  or  of  chronic  gastritis.  The  diffi- 
culty of  deciding  this  question  is  the  greater  because  a  part  of 
the  symjDtoms  in  cases  of  gastric  ulcer  are  not  uncommonlj^  due 
to  a  coexisting  inflammation  of  the  mucous  membrane.  Here 
the  history  of  the  case,  the  fact  that  the  disease  has  originated 
indejoendently  of  definite  external  influences,  the  absence  of 
haimatemesis,  of  the  complete  intermissions,  and  of  the  charac- 
teristic paroxysms  of  pain,  must  decide  in  favor  of  gastric 
catarrh,  in  which,  on  the  other  hand,  the  symptoms  are  more 
persistent,  the  pain  is  not  so  severe  and  is  less  circumscribed. 


'  For  the  history  of  a  case  of  this  kind,  see  the  article  on  Gastralgia. 
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and  tlie  quantity  of  blood  in  tlie  vomited  matter,  when  there  is 
any  at  all,  is  at  all  events  very  insignificant. 

Fortunately,  notwithstanding  all  these  difficulties,  there  is 
still  a  class  of  cases  in  which  the  diagnosis  of  gastric  ulcer  can 
be  made  with  the  necessary  certainty.  In  other  cases,  however, 
difficulty  may  be  encountered  in  the  fact  that  the  complex  of 
symptoms  mentioned  in  the  symptomatology  is  not  present 
in  its  entirety.  In  fact,  numerous  instances  have  been  reported 
in  which  cardialgia,  dyspepsia,  hemorrhage,  and  vomiting  have 
each  been  the  only  symptom  of  a  gastric  ulcer  whose  existence 
was  demonstrated  by  the  autopsy.  As  I  have  already  men- 
tioned, it  is  occasionally  advisable,  for  the  purpose  of  diagnosis 
in  doubtful  cases,  to  treat  the  patient  as  if  he  were  really  suffer- 
ing from  gastric  ulcer,  and  then  to  base  the  diagnosis  upon 
the  success  or  failure  of  the  treatment.  This  practice  is  the 
more  justifiable,  because,  in  the  morbid  conditions  which  are 
liable  to  be  mistaken  for  gastric  ulcer,  the  stringent  diet  and 
other  measures  suited  to  the  treatment  of  gastric  ulcer  can  at  all 
events  do  no  harm. 

LEEDS  c^.V/EST-RlDINC 

PfO(7?io5e>.^QIC0-CHIRURClCAL  SOCIETY 

When  we  consider  that  cicatrices  are  met  with  at  autopsies 
nearly  as  frequently  as  open  ulcers,  and  that  of  the  latter  many 
might  have  healed  had  time  permitted,  one  is  tempted  to  take  a 
favorable  view  of  the  prognosis.  Still  it  is  to  be  remembered  par- 
ticularly, that  the  milder,  spontaneously  cicatrizing  ulcers  do  not 
come  under  the  observation  of  the  physician  during  life,  and  that, 
consequently,  when  the  ulcer  can  be  diagnosticated  with  certainty, 
the  presumption  is  that  it  is  of  large  size,  or  that  it  lias  penetrated 
to  a  considerable  depth.  This  presumption  becomes  a  certainty, 
when  serious  hemorrhages  occur,  because,  as  already  stated,  this 
accident  can  happen  only  when  all  the  coats  of  the  stomach 
have  been  perforated  as  far  down  as  the  peritoneum.  Severe 
hemorrhages  are  always  an  alarming  symptom  ;  in  one  hundred 
and  twenty  cases  observed  by  L.  Miiller,  hemorrhages  occurred 
thirty-five  times,  and  proved  fatal  in  fourteen;  in  Steiner's  one 
hundred  and  ten  cases,  fatal  hemorrhage  occurred  in  seven. 
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Hfematemesis  is  dangerous,  moreover,  on  account  of  the  exlians- 
tion  wliicli  it  produces,  and  on  account  of  the  tendenc}^  to 
relapse.  The  extreme  danger  of  -perforation  and  the  unfavor- 
able significance  of  such  complications  as  j)ulmonary  phtliisis 
and  disease  of  the  heart  or  vessels  require  no  further  considera- 
tion. Severe  ]3ersistent  vomiting  and  long-continued  tormenting 
cardialgia  ultimately  produce  exhaustion,  and  thus  impair  the 
prospect  of  recovery. 

Bat  even  in  those  cases  in  which  we  have  reason  to  suppose 
that  the  ulcer  is  cicatrizing,  the  jDrognosis  is  not  absolutely 
favorable,  because  relapses  are  not  infrequent,  and  the  cicatrices 
may  give  rise  to  permanent  alterations  of  the  lumen  of  the 
stomach  and  to  obstinate  cardialgia  and  dyspepsia. 

Nevertheless  the  treatment  of  gastric  ulcer  is  by  no  means  a 
thankless  task,  since  by  far  the  greater  number  of  cases  are 
cured,  if  we  include  those  patients  who  are  relieved  for  a  long 
time  of  all  their  complaints,  but  subsequently  have  a  relajDse. 

Treatment. 

It  must  be  evident,  from  the  conjectural  nature  of  our  knowl- 
edge of  the  causes  of  gastric  ulcer,  as  shown  in  the  chapter  on 
etiology,  that  a  rational  indicatio  causalis  is  out  of  the  ques- 
tion. There  are  certain  points  of  prophylaxis,  however,  which 
should  always  receive  attention  ;  for  instance,  in  chlorotic  or 
sickly  persons,  or  others,  who  are  supposed  to  be  more  or  less 
predisposed  to  gastric  ulcer,  it  is  necessary  to  insist  upon  the 
avoidance  of  strong  irritants  to  the  mucous  membrane  of  the 
stomach,  especially  when  the  organ  is  empty ;  to  prevent  the 
too  long  continuance  of  violent  acts  of  vomiting,  and  in  regions 
where  gastric  ulcer  is  very  prevalent,  to  alter,  as  far  as  possible, 
the  usually  very  perverted  habits  of  life  in  the  lower  classes,  at 
least  among  those  who  are  especially  predisposed  to  the  dis- 
ease, etc. 

Indicatio  morhi. — As  there  is  no  prophjdactic,  so  there  is  no 
specific  for  gastric  ulcer.  Still  much  ma}^  be  accomplished  by 
treatment,  if  we  keep  in  view  what  is  the  main  object  of  all 
rational  treatment,  viz.,  the  necessity  of  placing  the  diseased 
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organ  under  such  conditions  that  all  causes  which  interrupt  the 
curative  process  are  as  far  as  possible  eliminated. 

Aside  from  all  theories  in  regard  to  the  origination  and 
cicatrization  of  gastric  ulcer,  we  must  regard  as  settled  this  fact, 
that  an  ulcerated  surface  will  not  be  prevented  from  healing 
unless  it  is  kept  irritated  by  external  causes.  This  fundamental 
law  of  treatment  is,  however,  always  violated,  unless  we  make 
it  our  first  rule  to  allow  no  solid  food,  or  at  least  none  which 
cannot  by  mastication  be  converted  into  a  soft,  pulpy  mass.  It 
was  upon  this  principle  that  Cruveilhier,  the  author  of  the  views 
at  present  entertained  in  regard  to  gastric  ulcer,  recommended 
the  use  of  milk,  which  for  years  has  been  the  sovereign  article  of 
diet  in  this  affection,  and  the  efficacy  of  which  has  been  demon- 
strated in  thousands  of  cases.  Not  only  does  this  article  of  food 
contain  in  itself  the  principal  nutritive  ingredients — albumen, 
fat,  carbo-hydrates,  and  salts — but  it  also  possesses  the  special 
advantage  in  the  treatment  of  gastric  ulcer,  that  the  soft  caseous 
coagula  formed  in  the  stomach  are  less  irritating  to  the  ulcerated 
surface  than  are  other  substances,  such  as  hard-boiled  eggs, 
pieces  of  meat,  bread,  cabbage,  potato,  etc.,  all  of  which  quit 
the  stomach  quite  unchanged,  while  the  casein  of  the  milk,  by 
the  time  it  has  reached  the  upper  part  of  the  small  intestine, 
has  become  finely  comminuted.  In  some  patients,  unfortunately, 
the  milk  coagulates  in  the  stomach  in  the  form  of  large  tough 
lumps,  and  then  its  further  use  must  be  discontinued.  Another 
article  of  diet,  which  is  even  less  likely  than  milk  to  inflict 
mechanical  injury  upon  the  ulcerated  surface,  is  the  solution  of 
heef.  This  forms  a  soft  mass  resembling  an  emulsion,  which 
glides  over  the  wall  of  the  stomach  as  a  fine  slime  without  excit- 
ing any  irritation.  AVith  the  exception  of  these  two  articles  of 
food,  and  perhaps  some  soup  containing  the  white  of  egg,  or 
barley  water,  nothing  else  should  be  given,  at  least  in  the  begin- 
ning of  the  treatment.  After  a  while,  when  the  principal  symp- 
toms have  disappeared,  and  there  is  reason  to  suppose  that  the 
nicer  has  begun  to  cicatrize,  we  may  resort  to  the  light  diet 
previously  described.  The  following  articles  of  food  are  to  be 
particularly  avoided,  on  account  of  the  mechanical  injury  which 
they  inflict  upon  the  wall  of  the  stomach :  all  leguminous  vege- 
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tables,  fruits,  and  hrown  bread,  tlie  latter  being  more  or  less 
injurious  to  tlie  diseased  mucous  membrane  according  to  the 
amount  of  bran  wliicli  it  contains  ;  also  oatmeal  gruel,  which  is 
specially  recommended  by  some  physicians,  but  which  is  liable 
to  cause  considerable  discomfort  to  the  patient,  because  some  of 
the  spiculated  oat-grains  may  pierce  the  surface  of  the  ulcer,  and 
thus  excite  severe  irritation.  Potatoes  also  should  be  prohibited, 
except  in  the  form  of  a  soft  soup  made  with  milk,  on  account  of 
the  danger  of  swallowing  small  spiculated  fragments. 

Still  more  baneful  than  mechanical  injuries  to  the  open  sur- 
face of  the  ulcer,  is  the  action  of  chemical  irritants.  As  Ave  have 
seen  above,  it  is  unquestionably  to  the  acids  present  in  the  con- 
tents of  the  stomach  that  the  origmation  and  extension  of  the 
ulcerative  process  are  ultimately  due.  Partly  with  this  view  and 
partly  for  the  purpose  of  relieving  the  pyrosis  and  intensely  acid 
vomiting,  modes  of  treatment  have  been  suggested  which  are  sujj- 
posed  to  counteract  the  formation  of  abnormal  quantities  of  acid. 
Thus  the  addition,  to  the  milk,  of  lime  water  (a  third  part),  or 
of  magnesia,  has  been  recommended  to  neutralize  the  contents 
of  the  stomach.  But  aside  from  the  fact  that  we  have  no  cer- 
tain guide  as  to  the  quantity  of  alkali  necessary  for  neutraliza- 
tion, and  that,  according  to  physiological  observation,  an  excess 
of  acid  merely  serves  to  excite  an  energetic  secretion  of  acid, 
the  benefit,  even  if  the  correct  quantity  of  alkali  Avere  known, 
would  be  a  very  questionable  one.  The  temporary  neutral 
reaction  would  du-ectly  promote  the  acid  fermentation,  especially 
the  conversion  of  lactic  acid  into  butyric  acid,  carbonic  acid,  and 
hydrogen,  and  would  delay  the  escape  of  the  food  through  the 
pylorus,  because  normally  this  does  not  occur  until  the  contents 
of  the  stomach  have  become  more  intensely  acid. 

In  this  way,  therefore — that  is,  by  the  use  of  remedies  directed 
against  the  formation  of  acids — we  can  scarcely  expect  to  accom- 
plish our  object.  The  prospect  of  success  Avill  be  more  encour- 
aging if  we  endeavor  to  prevent  as  far  as  possible  a  long-contin- 
ued collection  of  acids  hi  the  stomach. 

This  indication  may  be  carried  out  in  various  Avays. 

The  most  direct  method  of  emptying  the  stomach  is  naturally 
by  means  of  the  stomach-pum^).    The  reports  of  Schliep,  who 
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has  quite  recently  used  this  mode  of  treatment,  sound  very 
encouraging,  several  of  his  patients  having  been  relieved  and 
cured  by  the  use  of  the  pump  only  two  or  three  times.  Still  1 
doubt  whether  the  instrument  will  speedily  come  into  general 
use  for  this  purpose,  because  its  employment  presupposes  a 
considerable  degree  of  toleration  on  the  part  of  the  patient,  and 
because,  on  the  other  hand,  physicians  will  frequently  be  deterred 
from  its  use  by  the  well-founded  fear  of  bringing  the  tube  in 
direct  contact  with  the  alfected  part,  and  thus  possibly  pro- 
ducing perforation  or  hemoiThage. 

Another  method,  which  is  much  more  frequently  used  and 
which  is  likewise  very  efficacious  for  temporarily  emptying  the 
stomach,  is  the  use  of  alkaline- saline  mineral  waters  or  their  salts. 
The  well-marked  efficacy  of  these  waters  depends  upon  the  happy 
combination  of  three  active  salts,  the  chloride  of  sodium,  the  car- 
bonate of  soda,  and  the  sulphate  of  soda.  That  the  chief  effect 
is  due  to  the  latter  salt  is  shown  beyond  doubt  by  the  favorable 
experience  we  have  daily  had  in  the  treatment  of  gastric  ulcers 
with  the  artificial  Carlsbad  salt,  which  consists  almost  entirely 
of  sulphate  of  soda  (Ziemssen).  The  derangement  of  appetite, 
and  other  dyspeptic  symptoms,  which  are  noticed  when 
Glauber's  salt  is  used  alone,  do  not  occur  with  the  use  of  the 
Carlsbad  salt,  but  seem  to  be  prevented  by  the  presence  of  the 
chloride  of  sodium  and  carbonate  of  soda.  The  beneficial  effect 
of  the  alkaline-saline  mineral  water  may  be  at  least  partly 
explained  also  by  the  well-known  influence  of  common  salt  in 
promoting  digestion  and  by  the  action  of  the  carbonate  of  soda 
in  dissolving  mucus  and  diminishing  the  excessive  acidity  of  tlie 
contents  of  the  stomach ;  but  the  most  important  result  of  the 
remedy  is  undoubtedly  the  expulsion  of  the  ingesta  from  the 
stomach  into  the  small  intestine,  an  effect  which  is  due  chiefly 
to  the  sulphate  of  soda. 

The  correctness  of  this  view  is  shown  also  by  the  fact  that  the 
water  from  simply  alkaline-muriatic  •  springs  is  of  no  decided 
benefit  in  gastric  ulcer,  so  long  as  it  is  not  taken  mixed  with  the 
salt  of  an  alkaline-saline  spring.  Moreover,  experience  teaches 
that  mineral  waters  of  a  warm  temperature  are  more  efficacious 
and  probably  less  irritating  to  the  stomach  than  the  cold  waters. 
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and  tliat  none  of  the  alkaline-saline  springs  are  equal  to  the  Carls- 
bad. The  Tarasp,  Marienbad,  Rohitsch,  and  other  similar  waters, 
should  therefore  be  heated  to  about  104°  F.  The  Tarasp  water, 
on  account  of  its  containing  larger  quantities  of  free  carbonic 
acid  and  chloride  of  sodium,  seems  to  be  more  apt  to  produce 
hemorrhage  than  the  other  mineral  waters  belonging  to  this 
class,  among  which  may  be  mentioned  also  the  Bertrich  (90°  F.), 
the  Elster,  and  the  Franzenbad,  the  two  latter  being  distinguished 
hj  their  containing  iron.  If,  instead  of  a  course  of  the  water  at 
one  of  the  springs  mentioned,  the  natural  or  artificial  Carlsbad 
salt  be  used  at  home,  the  best  method  of  using  the  latter,  in  my 
experience,  is  that  described  by  Ziemssen  :  one  table-spoonful 
of  the  salt  is  dissolved  in  a  pint  of  luke-warm  water  ;  of  this  the 
patient  drinks,  fasting,  about  a  fourth  part,  and  repeats  this 
quantity  every  ten  minutes,  so  as  to  be  about  three-quarters  of 
an  hour  in  taking  the  whole  amount.  Then  the  patient  is  to 
wait  half  an  hoiir  longer  before  he  takes  his  brealifast,  which  is 
usually  followed  by  one  or  two  watery  discharges.  If  he  has 
more  than  two,  or  none  at  all,  the  quantity  of  salts  taken  the  next 
day  must  be  regulated  accordingly,  but  the  amount  of  Avater 
in  which  the  salt  is  dissolved  is  to  remain  the  same  (one  pint). 

The  possibility  of  thus  relieving  the  stomach  of  its  ii-ritating 
ingesta,  temporarily,  naturally  suggests  the  desirability  of  main- 
taining the  beneficial  effects  of  keeping  the  ulcer  free  from  the 
corroding  action  of  the  gastric  Juice  for  as  long  a  time  as  pos- 
sible. This  object  can  be  accomplished  most  certainly,  as  was 
previously  suggested,  by  allowing  the  stomach  entire  rest  for  a 
considerable  time.  The  entire  feasibility  of  such  a  j)lan  is  shown 
by  the  fact,  demonstrated  both  by  i)hysiological  experiment  and 
by  clinical  trials,  that  a  considerable  quantitj^  of  nitrogen  can 
be  introduced  into  the  body  by  means  of  the  meat-pancreas 
injections  ^  recommended  by  me,  and  tha  t  a  person  can  be  nour- 

'  Deutschea  Archiv  f iir  klinische  Medocin.  X.  1  et  seq.  The  recipe  for  making  this 
injection  is  as  follows  :  take  about  five  ounces  of  finely  scraped  meat,  chop  it  still  finer, 
add  to  it  one  and  a  half  ounces  of  finely  chopped  pancreas  free  from  fat,  then  add 
about  three  ounces  of  luke-warm  water,  and  stir  to  the  consistence  of  a  thick  pulp. 
This  is  given  as  an  enema,  care  having  been  taken  to  wash  out  the  rectum  with  water 
about  an  hour  before. 
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islied  in  this  way  ^er  rectum  for  a  long  time  without  suffering 
any  sensation  of  hunger.  This  annoying  mode  of  administer- 
ing nourishment  is,  however,  generall}^  unnecessary.  The  same 
good  results  may  be  obtained  by  using  the  meat  solution^ 
devised  by  Rosenthal  and  myself.  The  beneficial  effects  of  this 
treatment  are  especially  evident  in  patients  who  cannot  bear 
even  the  "easily  digestible"  food. 

I  recently  treated  a  patient  with  gastric  ulcer  at  the  Jena  clinique,  "who,  after 
taking  the  meat  solution  a  short  time,  became  so  disgusted  with  it  that  she  refused 
absolutely  to  continue  it.  A  milk  diet  was  substituted,  but  without  any  improve- 
ment in  the  symptoms.  The  failure  of  this  substitute,  and  the  brilliant  success  of 
the  meat  solution  in  another  patient  near  by,  induced  her  now  to  follow  up  the 
use  of  the  meat  solution.  After  a  very  short  time  the  symptoms  of  the  ulcer  dis- 
appeared, and  the  patient  was  discharged  cured. 

The  reason  why  the  meat  solution  is  borne  so  well  by  patients 
with  ulcer  lies,  not  only  in  the  resemblance  of  the  preparation 
to  an  emulsion,  as  already  mentioned,  but  also  in  the  slight 
demand  which  this  article  of  food  makes  upon  the  functional 
activity  of  the  stomach.  In  the  preparation  of  the  solution  the 
meat  is  reduced  by  the  slight  amount  of  heat  and  the  treatment 
with  acid  to  much  the  same  condition  as  during  digestion  in  the 
stomach  ;  and  as  far  as  we  can  judge  from  the  apparent  change 
which  the  meat  has  undergone,  and  from  the  results  which  are 
obtained  in  the  relief  of  the  dyspeptic  symptoms,  it  is  reason- 
able to  suppose  that  the  preparation  is  directly  absorbed  by  the 
stomach  or  passes  unchanged  into  the  small  intestine.  Under 
such  circumstances  the  diseased  stomach  naturally  finds  rest, 
and  the  ulcerated  surface,  freed  from  the  incessant  irritation,  is 
placed  in  a  condition  favorable  to  cicatrization.  For  the  past  two 
years  I  have  treated  all  well-marked  cases  of  gastric  ulcer  with  the 
meat  solution,  and  have  uniformly  met  with  good  results.  After 
a  few  days  the  pain  and  vomiting  usually  cease,  and  the  healing 
advances  so  rapidly  that  after  two  or  three  weeks  the  patient 
may  return  with  impunity  to  a  more  solid  diet.  Of  course 
caution  is  still  necessary,  and  the  convalescent's  stomach  should 
not  be  taxed  with  the  digestion  of  any  food  that  is  not  easily 


'  Sammlung  klinischer  Vortrtige  von  Volkmann.  No.  C3.    (See  also  p.  474.) 
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digestible.  Below  I  give  in  brief  a  few  illustrations  of  the  treat- 
ment of  gastric  ulcer  with  the  meat  solution. 

^liss  v.,  sixteen  years  of  age,  Las  suffered  for  eighteen  months  with  cardialgia, 
vomiting,  and  eructations.  One  year  ago  htcmatemesis  occurred  ;  for  the  past  six 
months  all  the  symptoms  have  been  aggravated  ;  cardialgia  occurring  regularly  fif- 
teen minutes  after  each  meal ;  vomiting  is  now  less  frequent.  Anorexia  ;  no  relief 
to  the  pain  by  change  of  position  ;  constipation  ;  pallor  of  the  mucous  membranes ; 
pressure  on  the  epigastrium  painful ;  motion  excites  eructations.  Ord.  :  Carlsbad 
salts,  one  pot  of-  beef  solution,  one  quart  of  milk  daily,  soup,  and  rusk.  After 
eiglit  days  of  this  treatment  the  pain  disappeared  entirely.  After  eighteen  days, 
during  which  the  food  was  retained  by  the  stomach,  and  the  meat  solution  was 
qlways  taken  M'ith  relish,  chicken  and  other  easily  digestible  articles  of  diet  were 
resumed.  Gradually  a  more  substantial  diet  was  permitted,  which  was  borne  with- 
out any  inconvenience.    Discharged  cured. 

H.  PI.,  thirty-four  years  of  age,  has  suffered  from  gastric  derangement  since  his 
twenty-second  year.  Weight  in  the  epigastrium,  especially  after  a  hearty  meal,  for 
the  past  three  years,  with  vomiting,  eructations,  and  blood  by  stool.  Epigastrium 
tender  on  pressure.  Ord. :  solut.  carais,  and  poultices.  Decided  improvement  by  the 
sixth  day.    The  solution  was  taken  with  relish. 

E.,  forty-three  years  of  age,  has  suffered  from  gastric  dei'angements  and  vomit- 
ing for  more  than  three  years.  On  one  occasion  great  prostration  with  severe 
epigastric  pain,  which  compelled  her  to  keep  in  bed  for  a  week,  and  was  attended 
by  great  thirst  and  giddiness.  One  year  ago  a  copious  hrematemesis ;  for  the  past 
three  weeks  again  she  has  been  confined  to  her  bed.  Continual  eructations  and 
black  evacuations.  The  patient  is  obliged  to  maintain  the  prone  position,  on 
account  of  the  severe  pains  which  occur  when  she  lies  on  her  back  or  right  side. 
The  abdomen  is  unusually  resistant,  and  pressure  on  the  region  of  the  pylorus 
painful.  Ord. :  solut.  carnis,  etc.  After  five  days  the  pains  decreased,  and  in  three 
days  more  were  entirely  gone.  On  change  of  diet  the  severe  pain  recurred  after 
eating  a  hard-l)oiled  egg,  and  the  patient  was  ol)liged  to  resume  the  solution,  under 
the  use  of  which  she  gradually  improved,  and  left  the  hospital,  having  gained  ten 
pounds  in  weiglit. 

M.,  thirty-one  years  of  age.  A  dyspeptic  for  four  years ;  cardialgia,  eructations 
after  eating,  vomiting  with  occasional  admixtures  of  blood,  and  on  one  occasion 
copious  hasmatemesis  with  passage  of  blood  by  stool.  For  a  year  past  severe  cardi- 
algia attacks  immediately  after  eating,  especially  after  taking  indigestible  food. 
Eructations,  loss  of  appetite,  vomiting  of  food  frequently  with  small  quantities  of 
blood,  constipation.  Pain  on  pressure  in  the  epigastrium,  and  in  the  lower  part  of 
the  Ijack  on  the  left  side,  near  the  spine.  Ord. :  solut.  carnis,  etc.  After  ten  days, 
pressure  in  the  epigastrium  less  painful;  in  the  third  week  the  sensitiveness  near 
the  spine  was  entirely  gone,  and  that  in  tin  epigastrium  considerably  diminished. 
Appetite  improved.  By  the  beginning  of  the  fourth  week  the  usual  diet  was 
gradually  resumed,  but  after  five  or  six  days  the  pain  in  the  cpigasti-ium  returned, 
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and  the  meat  solution  was  therefore  again  resorted,  to  for  three  weeks  longer,  at  the 
expiration  of  which  time  ordinary  food  was  again  given,  and  was  well  borne,  so  that 
two  weeks  later  the  patient  was  discharged  apparently  perfectly  cured. 


My  metliod  of  treating  gastric  ulcer  is  hriefly  as  follows : 

The  patient  is  confined  to  his  bed  during  the  course  of  treatment;  hot  poultices 
are  applied  to  the  abdomen  (at  niglit  a  Priessnitz  compress,  or  ice,  if  hemorrliagc  be 
threatened),  and  actiye  movements  of  the  body  are  to  be  avoided  as  much  as  possible. 
During  the  first  few  days  Carlsbad  salt  (one  tablespoonf  ul  in  a  pint  of  lukewarm  water) 
is  given  in  the  morning.  If  the  salt  fail  to  properly  evacuate  the  stomach,  the  stomach- 
pump  may  be  cautiously  used,  and  the  gastric  surface  waslied  with  lukewarm  water. 
The  diet  of  the  patient  consists,  at  the  start,  of  one  pot  of  the  beef  solution  per  diem, 
corresponding  to  half  a  pound  of  beef,  and  to  this  I  usually  add,  for  breakfast  and 
dinner,  some  milk  and  a  few  pieces  of  rusk,  which  should  not  be  swallowed  until 
they  have  become  tliorouglily  softened  and  masticated.  The  beef  solution  is  taken 
pure,  or  it  may  be  stirred  in  bouillon  with  a  little  of  Liebig's  extract  of  meat,  and 
a  little  salt  added  or  not,  as  desired.  All  the  food  should  have  a  lukewarm  temper- 
ature. After  from  two  to  three  weeks  I  place  the  patient  upon  a  light  diet,  consist- 
ing of  pigeon,  chicken,  pur(ie  of  potatoes,  thicker  soups,  wheat  bread,  etc. ;  and 
after  eight  days  longer  T  gradually  return  to  coarser  food. 

Since  I  have  adhered  strictly  to  this  method  of  treatment,  I 
have  never  found  it  necessary  to  resort  to  any  other  remedies, 
not  even  to  the  use  of  morphine  to  relieve  the  cardialgia,  which 
with  this  regimen  begins  to  disappear,  like  the  other  symptoms,  in 
the  course  of  a  few  days.  Still  less  have  I  been  obliged  to  use 
the  other  remedies,  so  highly  praised  in  former  times,  nitrate  of 
silver,  suhnitrate  of  hismutJi,  etc. 

The  suhnitrate  of  bismuth  was  originally  recommended  for 
cardialgia  (Odier,  1786),  in  doses  of  from  two  to  twelve  grains, 
four  times  daily,  fifteen  minutes  before  eating.  Subsequently  the 
remedy  was  given  in  much  smaller  doses  ;  more  recently  it  has 
been  recommended  again,  especially  by  the  French  physicians,  in 
larger  quantities,  even  up  to  the  enormous  amount  of  four 
drachms  a  day,  and  has  gradually  acquired  the  reputation  of  a 
specific.  The  fact,  however,  that  the  bismuth  is  usually  given 
in  connection  with  morphine  and  a  regulated  diet,  and  that  its 
efficacy  is  praised  in  the  most  minute  as  well  as  in  the  largest 
doses,  is  enough  to  cast  serious  doubts  upon  its  supposed  virtues. 
I'or  those  who  are  disposed  to  try  the  remedy,  because  they 
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regard  its  efficacy  as  proved  by  tlie  circumstance  that,  notwith- 
standing the  impossibility  of  explaining  its  action,  it  has  for  a 
century  maintained  its  position  among  the  remedies  for  diseases 
of  the  stomach,  and  especially  for  gastric  ulcer,  I  append  the 
usual  dose :  five  to  eight  grains  with  or  without  one-twelfth  of 
a  grain  of  muriate  of  morphine  three  times  daily. 

Another  metallic  salt,  which  has  been  particularly  praised  in 
the  treatment  of  this  affection,  is  nitrate  of  silver.  Like  bis- 
muth, it  was  first  introduced  for  the  relief  of  cardialgia  (Auten- 
rieth,  Jun.,  1829  ;  and  Johnson).  At  first  it  was  supposed  to  act 
by  its  influence  upon  the  nervous  system,  but  of  late,  in  view  of 
the  improbability  of  this  explanation,  it  has  been  thought  to  act 
rather  by  virtue  of  its  caustic  properties,  as  in  the  case  of  relaxed 
ulcers  on  other  parts  of  the  body.  But  if  we  look  at  the  matter 
closely,  it  is  hardly  probable  that  such  a  small  amount  of  the 
drug  as  is  usually  given,  a  pill  containing  one-sixth  of  a  grain, 
will  seek  out  from  the  whole  surface  of  the  stomach  the  very  spot 
of  the  ulcer ;  and  even  if  it  did,  it  is  absolutely  incredible  that 
the  pill,  after  having  become  coated  in  the  stomach  Avith  a  layer 
of  chloride  of  silver,  can  exert  any  alterative  effect  upon  the  con- 
dition of  the  ulcer.  Nor  even  when  the  salt  is  given  in  solution 
(one-fourth  grain  to  the  ounce),  and  upon  an  empty  stomach,  is  it 
any  easier  to  see  how  the  tablespoonful  of  fluid,  should  it  fortu- 
nately reach  the  surface  of  the  ulcer,  is  to  have  any  appreciable 
effect. 

I  am  convinced  that  the  more  strictly  the  above  directions 
in  regard  to  diet  are  carried  out,  the  smaller  will  be  the  list  of 
remedies  in  use  for  the  treatment  of  gastric  ulcer.  The  same 
remark  will  apply  also  to  the  other  remedies  which  are  used  for 
the  relief  of  certain  prominent  symptoms,  and  which  will  now 
be  briefly  considered. 

For  the  relief  of  the  severe  pain  in  gastric  ulcer  the  best 
remedy  is  opmw  or  morpliine,  the  latter  either  hypodermically  or 
in  cherry-laurel  water  (two  and  a  half  grains  to  the  ounce  ;  dose, 
twenty  drops).  Gerhardt  regards  the  muriated  tincture  of  iron, 
three  or  four  drops  in  a  wine-glassful  of  water,  several  times  a 
day,  as  better  for  this  purpose  than  any  narcotic,  and  as,  more- 
over, less  disturbing  to  digestion,  because  it  does  not  precipitate 
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the  peptones.  When  the  pain  and  tenderness  are  limited  to  a 
small  spot  on  the  anterior  abdominal  wall,  so  that  there  is  reason 
to  infer  the  localization  of  the  ulcer  at  that  point,  or  the  exist- 
ence of  a  local  peritonitis  of  the  anterior  wall  of  the  stomach, 
the  continuous  application  of  a  light  ice-bag  is  especially  to 
be  recommended.  If  the  strength  of  the  patient  permit,  a  few 
leeches  may  also  be  applied.  In  cases  where  the  epigastrium  is 
much  swollen,  and  the  pain  is  suspected  to  be  partly  due  to 
flatulent  distention  of  the  stomach,  if  the  use  of  charcoal  prove 
ineffectual,  the  attempt  may  be  made  to  remove  the  gas  by 
means  of  the  stomach-pump.  Mustard  plasters,  blisters,  the 
actual  cautery,  the  moxa,  etc.,  to  the  epigastrium,  have  some- 
times given  relief,  but  they  can  probably  be  disjDensed  with  in  all 
cases. 

Nothing  relieves  the  obstinate  vomiting  so  efiliectually  as  the 
strict  observance  of  an  unirritating  diet.  If  this  do  not  succeed,  the 
best  remedy  is  morphine,  given  as  above  described.  In  its  failure 
benefit  is  occasionally  derived  from  swallowing  small  pieces  of 
ice.  Others  recommend  creosote,  half  a  drop  or  a  drop  in  one  or 
two  tablespoonfuls  of  water  at  a  dose ;  tincture  of  iodine,  three 
drops  in  a  mucilaginous  vehicle,  etc. — remedies  which  have  no 
better  support  than  a  poverty-stricken  empiricism.  While  direct 
treatment  is  rarely  required  for  simple  vomiting,  the  occurrence 
of  hcematemesis  renders  the  employment  of  special  measures  in- 
dispensable. Absolute  rest  should  be  ordered,  abstinence  from 
food,  ice  pills,  a  bladder  of  ice  to  the  epigastrium,  and  mustard- 
plasters  to  the  feet.  In  case  these  fail,  hypodermic  injections  of 
ergotine  may  be  tried  (injection  fluid  :  ergotine  fifteen  grains, 
distilled  water  two  drachms,  alcohol  forty  minims  ;  dose,  fifteen 
drops).  For  other  particulars  I  refer  to  the  article  on  Gastric 
Hemorrhage.  For  pyrosis  antacids  may  be  used,  with  the  restric- 
tion previously  given.  In  other  respects  the  dyspeptic  sjnnptoms 
require  nothing  more  than  the  faithful  observance  of  dietetic 
rules.  This,  together  with  the  occasional  use  of  the  Carlsbad  salt, 
will  generally  suflice  also  to  remove  the  disturbances  arising  from 
constipation.  When  constipation  still  remains  after  the  ulcer  has 
healed,  a  course  of  treatment  at  Franzenbad  or  Elster  may  be 
prescribed.    These  waters,  aside  from  their  cathartic  properties, 
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are  particularly  adapted  to  promote  convalescence  on  account  of 
their  ferruginous  ingredients.  The  rhubarb,  aloes,  and  other 
pills,  which  are  ordinarily  used  for  "habitual  constipation," 
should  be  avoided  as  far  as  possible ;  but  if  they  are  necessary, 
pills  made  of  gamboge,  or  the  compound  rhubarb  pill  (from  one 
to  three  at  bed-time)  are  to  be  preferred,  as  they  may  be  given 
for  a  long  time  without  harm.  If  iron  be  also  given  as  a  restora- 
tive, its  acknowledged  tendency,  when  long  continued,  to  derange 
digestion  should  be  borne  in  mind,  and  only  those  preparations 
which  are  least  injurious  in  this  respect  should  be  chosen,  such 
as  the  lactate,  or  pyrophosphate  of  iron,  etc.  In  chlorotic  pa- 
tients the  administration  of  iron  is  indispensable,  because  tlie 
chlorosis  is  directly  connected  with  the  origination  and  relapses  of 
the  gastric  ulcer.  "When  'perforation  occurs — that  most  disastrous 
event  in  the  course  of  gastric  ulcer — the  only  treatment  in  most 
cases  is  to  induce  euthanasia.  Energetic  measures  are  however 
not  to  be  neglected,  in  view  of  the  fact  that  recovery  occasionally 
occurs  under  these  circumstances  (Ross,  Scliliep),  apparently 
because  the  stomach  was  empty  at  the  time  of  the  perforation. 
These  measures  consist  in  the  administration  of  large  doses  of 
opium  (one  grain  every  three  hours),  morphine  injections,  abso- 
lute rest,  abstinence  from  all  food,  fomentations,  or  the  ice-cold 
compresses,  which  are  preferred  in  Germany,  and  the  excellent 
effect  of  which  in  peritonitis  I  can  myself  confirm.  If  the  vom- 
iting still  continue,  it  would  be  proper,  in  order  to  prevent  the 
further  escape  of  the  ingesta  through  the  perforation,  to  resort 
to  the  cautious  use  of  the  stomach-tube,  as  has  been  successfully 
done  by  Schliep. 

Even  after  the  ulcer  has  entirely  healed,  many  patients  require 
prolonged  treatment  for  the  various  sequelae  which  are  produced 
by  the  cicatrization  and  by  the  adhesion  of  the  stomach  to  other 
organs :  cardialgia,  defective  secretion  of  gastric  juice,  diminished 
peristalsis,  or,  in  the  worst  event,  stricture  at  the  cardia,  or 
pyloric  stricture  with  dilatation  of  the  stomach.  Each  case 
will  require  a  special  mode  of  treatment,  according  to  the  pre- 
dominance of  one  or  other  of  these  sequelae.  Most  of  tlie  latter, 
particularly  the  results  of  strictures,  together  with  their  treat- 
ment, are  considered  more  fully  in  other  articles.  In  aU  of  them 
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the  first  and  most  important  object  is  a  careful  regulation  of  the 
diet,  so  as  to  avoid  taxing  the  powers  of  the  stomach.  The  patient 
is,  therefore,  to  be  kept  upon  a  light,  easily  digestible  diet  for 
some  time  after  the  beginning  of  convalescence.  It  should  never 
be  forgotten,  also,  that  relapses  in  this  disease  are  not  infrequent, 
and  that  for  this  reason  caution  in  the  use  of  food  is  imperative 
even  after  complete  recovery. 

Tumors  of  the  Stomach. 

A  great  variety  of  tumors  occur  in  the  wall  of  the  stomach  : 
fibroids,  myomata,'  lipomata,  papillomata,  sarcomata,  carcino- 
mata,  tuhercle,  and  adenomata. 

Of  all  these  neoplasms,  carcinoma  is  the  only  one  which  pos- 
sesses any  clinical  interest,  because  in  the  case  of  some  of  them 
the  growth  is  too  small  to  be  felt,  while  others,  like  sarcoma, 
are  not  to  be  distinguished  by  palpation  from  carcinomatous 
tumors.  The  symptoms  produced  by  these  neoplasms  are  only 
to  a  very  small  extent  directly  dependent  upon  the  tumor  ;  they 
are  to  be  regarded  rather  as  the  expression  of  the  complicating 
catarrh,  or  as  the  results  of  the  accidental  situation  of  the 
growth,  for  instance,  the  dilatation  of  the  stomach  produced  by 
P3''loric  stenosis  when  the  tumor  occupies  this  region.  More- 
over, all  the  above-mentioned  tumors  of  the  stomach  have  hith- 
erto been  noticed  so  rarely  in  comparison  with  carcinoma  that 
a  clinical  description  of  them  is  entirely  out  of  the  question. 

How  cautious  we  should  be,  in  the  case  of  a  gastric  tumor, 
against  inferring  that  the  affection  is  something  else  than  carci- 
noma, even  when  the  particular  circumstances  of  the  case  almost 
compel  us  to  deviate  from  the  usual  diagnosis  of  cancer  of  the 
stomach,  is  shown  by  the  following  instance  observed  at  the 
Jena  clinique : 

M.,  a  school-teacher,  twenty-five  years  of  age,  ill  for  sixteen  mouths  with  eruc- 
tations, constricting  pains  in  the  ciDigastrium,  loss  of  appetite,  and  eiuaciatiou. 
The  examination  gave  the  following  result :  cacliectic  appearance,  excessive  ema- 

'  A  full  description  of  this  interesting,  and  not  very  rare  form  of  tumor  is  given  by 
Virchow  (Onkologie.  III.  126).  According  to  the  direction  of  the  growth,  he  divides 
myoma  of  the  stomach  into  an  internal  and  an  external  variety. 
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ciation,  muscular  system  mocTorately  developed.  The  left  half  of  the  epigastrium 
is  sliglitly  swollen,  more  iu  tlie  upright  thau  in  the  recumbent  posture.  Under  the 
left  hypochondrium  a  tumor  appeared  during  inspiration,  resembling  the  spleen  in 
position,  form,  and  consistence,  and  towards  the  middle  line  of  the  abdomen  joining 
another  tumor  with  irregular  borders,  whicli  also  moved  with  the  respiration. 
The  latter  tumor  extended  a  finger's  breadth  below  the  umbilicus,  and  to  the  right 
joined  the  liver,  whose  edge  could  not  be  felt.  Percussion  note  duU-tympanitic. 
At  the  left  of  the  umbilicus  was  a  cutaneous  tumor  half  the  size  of  a  ingeorCs  egg, 
of  a  lluish  red  color,  firm,  painless,  circumscribed,  and  having  a  somewhat  mammil- 
lated  ap2Jearance  upon  its  surface ;  this  tumor,  the  patient  stated,  had  made  its 
appearance  six  months  before.  On  the  slcin  of  the  chest  and  abdomen  were  small  hard 
tumors,  from  the  size  of  a  pea  to  that  of  a  bean,  projecting  slightly  above  the  level 
of  the  skin,  and  of  the  same  color  as  the  surrounding  parts ;  iu  the  groin  there 
was  also  a  small  nodule  of  a  bluish  color. 

The  cesoiDliageal  tube  was  introduced  for  the  purpose  of  diagnosis.  Near  the 
cardia  an  obstruction  was  encountered,  which,  however,  could  be  easily  overcome. 
The  larger  red  bluish  tumor  near  the  umbilicus  was  cut  out  by  two  elliptical  inci- 
sions, and  sent  to  the  Institute  of  Pathological  Anatomy  for  microscopical  exami- 
nation. 

The  structure  of  the  cutaneous  tumor  presented  throughout  a  connective-tissue 
character,  being  composed  of  a  network  of  fibrillar  connective-tissue  rings  filled 
witli  groups  of  quite  large  cells,  some  of  which  were  round,  others  polygonal, 
lying  in  a  delicate  sharply  outlined  reticulum.  Here  and  there  were  interspersed 
extensive,  irregularly  circumscribed,  groups  of  large  fat  cells.  The  sweat  glands 
were  strikingly  enlarged,  and  their  excretory  ducts  unusually  convoluted.  Accord- 
ing, therefore,  to  the  results  of  the  microscopical  examination,  it  seemed  probable, 
if  not  certain,  that  the  tumor  belonged  to  the  class  of  connective-tissue  neoplasms. 

The  vomited  matters  contained  food  and  mucus,  but  never  blood  or  other 
abnormal  ingredients.  Tlie  emaciation  continued  to  progress,  the  cutaneous  nodes 
and  the  abdominal  tumor  increased  in  size,  and  death  ensued  at  the  end  of  three 
months. 

At  the  autojJsg  no  enlargement  of  the  liver  was  found  ;  the  entire  upper  wall  of 
the  stomach,  from  the  cardia  to  the  greater  curvature,  was  occupied  by  a  large 
tumor  which  was  adherent  to  the  sliglitly  enlarged  and  otherwise  normal  S2)leen. 
The  glandula?  epiploica)  along  tlie  smaller  curvature  were  considerably  enlarged, 
fatty,  and  adherent  to  the  stomach  by  means  of  dense  connective  tissue.  Towards 
the  beginning  of  the  antrum  pylori  tlie  rough  and  uneven  mucous  membrane  became 
gradually  smooth,  and  lost  its  tumefied  appearance.  In  the  middle  of  the  tumor 
was  a  large,  round,  deep  perforation,  which  apparently  originated  from  an  old 
ulcer ;  in  this  neighborhood  the  swelling  of  the  mucous  membrane  was  greatest. 
The  wall  of  the  stomach  was  considerably  thickened;  even  after  hardening  in 
absolute  alcohol,  it  still  measured  one  and  a  half  centimetres  in  thickness.  All  the 
layers  of  the  wall  of  the  stomach  were  involved  in  the  neoplasm.  The  muscular 
coat  had  a  reticulated  appearance,  and  was  hypertrophicd ;  the  serous  coat  uniformly 
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white  and  stnddetl  with  superficial  nodules.  No  adhesion  was  found  between  the 
diapliragm  and  the  stomach.  The  microscopical  examination  of  the  tumor  by 
Prof.  W.  Miiller  sliowed  that  the  case  was  undoubtedly  one  of  fibrous  carcinoma  of 
the  stomach,  with  a  marlced  develoijment  of  connective  tissue.  Cancerous  elements 
were  found  also  in  the  lymphatic  vessels  of  the  glandulre  gastro-eiDiploicse. 

If  the  rare  gastric  sarcoma,  of  wliicli  Vircliow  lias  recorded  • 
a  remarkable  example  in  liis  work  on  tumors  (II.,  S.  352),  can 
ever  be  diagnosticated  during  life,  this  certainly  seemed  to  be  an 
instance  of  it.  The  tumor  occurred  in  a  yonng  man  ;  it  had 
never  induced  vomiting  of  blood  or  substances  like  coffee 
grounds,  so  that  there  was  no  reason  to  suppose  that  there  was 
any  ulceration  of  the  surface  of  the  stomach  ;  the  tumor  ex- 
tended uniformly  over  the  greater  portion  of  the  organ,  and 
finally — the  most  important  point  in  the  diagnosis — multiple 
fibro-sarcomata  were  present  in  the  skin  of  the  body,  which 
were  apparently  of  a  metastatic  character.  The  autopsy,  how- 
ever, showed  that  the  gastric  affection  had  been  due  to  a  simple 
carcinoma  ventriculi,  and  that  the  microscopical  structure  of  the 
cutaneous  tumors,  notwithstanding  their  apparently  unmistak- 
able metastatic  nature,  afforded  no  indication  as  to  the  real  char- 
acter of  the  gastric  tumor. 

It  is  possible,  that  at  a  later  examination  of  the  cutaneous 
nodules  their  epithelial  character  might  have  been  better  devel- 
oped, and  the  case  thus  have  become  clearer.  As  it  was,  the  ex- 
amination was  made  at  a  time  when  they  had  already  been  grow- 
ing for  half  a  year.  The  fact,  therefore,  that  we  were  left  com- 
pletely in  the  lurch  by  the  most  objective  factor  in  the  diagnosis 
— the  existence  of  numerous  nodular  tumors  situated  where  they 
were  directly  accessible  to  examination — makes  the  diagnosis  of 
sarcoma  ventriculi  during  life  a  mere  matter  of  guesswork. 

Essentially,  therefore,  the  clinical  aspects  of  tumors  of  the 
stomach  coincide  with  those  of  gastric  carcinoma. 

Cancer  of  the  Stomach.    Carcinoma  Tentriculi. 

DittricJi,  Die  krebsigu  Erkrankung  dcs  Magens  vom  patholog-anatom.  Standpunkt 
aus  geschildcrt.  Prager  Vicrtcljalirschrift.  1848.  I.  l.—Rolcitanshj,  Lehrbuch 
der  pathol.  Anatomic.  3.  Aufl.  III.  171  u.  a.  Lehrb.  der  pathol.  Ajiat.— Vircliow, 
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Onkologio.  I. —  Waldeyer's  Arbeifcen  tiber  den  Krebs.  Virchow's  Archiv.  41.  S. 
470 ;  Virchow's  Archiv.  55.  S.  fi7 ;  Volhmann's  Sammlung  klinischer  Vortriige. 
No.  33. — Acker,  Zur  Pathogencse  der  Geschwulstmetastaseu.  Deutsches  Archiv 
f.  klin.  Med.  XI.  S.  171. — The  text-books  of  Bamherger,  Henoch,  Sielert,  and 
others,  on  diseases  of  the  abdomen. —  W.  Brinton,  Diseases  of  the  stomacli, 
etc.  1859. —  Wilson  Fox,  The  diseases  of  tlie  stomach.  1872. — Marlins,  Die  Com- 
binationsvevhiiltnisse  des  Krebses  und  der  Tuberknlose.  Diss.  Inaugur.  Erlangen. 
1853.  (Bittrich.) — Lebert,  Trait6  prat,  des  maladies  cancCreuses,  etc.  Paris.  1851. 
—  Oppolzer,  Carcinoma  ventriculi.  Klin.  Vortrag.  Wiener  medic.  Wochenschr. 
3  865.  l-3.—-Eussmaul,  Ueber  die  Beliandlung  der  Magenerweiterung  und  eine 
neue  Methode  mittelst  der  Magenpumpe.  Deutsches  Archiv  f.  klin.  Medic.  VI. 
S.  455. — Luton,  Magenkrebs.  Nouveau  diction,  de  medecine,  etc.  Publie  par 
Jaccoud,  Paris,  1871,  with  a  copious  bibliography  of  French  literature. — 
M'iedreich,  Km  FslH  Yon  Magenkrebs.  Berliner  klin.  Wochenschr.  1874.  No.  1. 
— F.  Biegel,  Ucljer  die  tlierapeutische  Anwendung  der  Cundurangoiinde. 
Berliner  klin.  Wochenschrift.  1874.  No.  35. 


Pathological  Anatomy. 

The  theory  of  the  development  of  carcinoma  has  recently  un- 
dergone such  a  radical  transformation,  more  especially  through 
the  epoch-making  writings  of  Waldeyer,  that  I  shall  not  hesitate, 
in  the  following  brief  consideration  of  the  pathological  anatomy 
of  gastric  cancer,  to  make  a  free  use  of  the  convincing  expositions 
and  conclusions  of  this  investigator. 

According  to  "Waldeyer,  carcinoma  is  an  "atypical  epithelial 
neoplasm."  In  the  stomach  the  neoplasm  always  originates  in 
the  cylindrical  epithelia  of  the  glands  of  the  mucous  membrane 
(Cornil).  These  cells  proliferate  in  a  downward  direction,  and 
the  growth  is  most  active  after  they  have  pierced  the  muscularis 
mucosae,  and  have  reached  the  loose  submucosa.  Here  the  "  can- 
cer nodules"  are  first  formed.  The  heaps  of  short  cylindrical  epi- 
thelial cells  ("cancer  bodies")  lie  in  a  stroma  formed  from  the 
connective-tissue  elements  of  the  mucous  membrane.  In  this 
stroma,  and  in  the  immediate  neighborhood  of  the  cancer-bodies, 
a  small-cell  infiltration,  containing  numerous  newly-formed  ves- 
sels, makes  its  appearance,  wliich  presses  apart  the  enlarged 
glandular  sacs,  and,  superiorly,  separates  them  from  the  upper 
surface  of  the  mucous  membrane.  (See  the  instructive  illustra- 
tions in  Waldeyer's  articles.     Virchow's  Archiv.  41,  plate  11. 
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Fig.  3 ;  and  51,  plate  8,  fig.  12.)  According  now  to  the  special 
forms  of  development  which,  are  taken  by  the  stroma,  or  by  the 
cancer-bodies,  we  obtain  different  varieties  of  gastric  cancer, 
which  differ  from  each  other  essentially  in  their  external  appear- 
ance and  their  microscopical  structure.  They  may  all  be  in- 
cluded under  three  general  forms  : 

1.  Carcinoma  fibrosum  (scirrhus),  fibrous  cancer. 

2.  Carcinoma  medullare,  medullary  cancer. 

3.  Carcinoma  colloides  (c.  alveolare),  gelatinous  cancer. 
While  the  first  two  of  these  varieties  are  distinguished  from 

each  other  hy  the  different  degrees  of  development  of  the  stroma 
— in  fibrous  cancer,  the  connective- tissue  stroma  predominating 
unniistakabl}^  over  the  cancer-bodies,  and  in  medullary  cancer 
the  cancer-cells  predominating  over  the  stroma — the  third  variety, 
colloid  cancer,  is  characterized  hy  a  metamorphosis,  which 
affects  the  cancer -hodies  themselves, — the  colloid  degeneration  of 
the  cancer-cells.  The  different  varieties  of  cancer  may  be  de- 
scribed more  in  detail,  as  follows  : 

1.  Carcinoma  fibrosum. — Fibrous  cancer  appears  either  as 
an  annular,  dense,  callous  infiltration,  or  in  the  form  of  circum- 
scribed nodes.  "In  marked  cases  the  walls  of  the  stomach,  with 
perhaps  the  exception  of  the  fundus,  appears  to  be  converted  into 
a  rigid  mass,  an  inch  or  more  in  thickness,  which  frequently  pre- 
sents nodular  protuberances  directed,  generally,  towards  the  in- 
terior of  the  organ.  The  coats  of  the  stomach  are  no  longer  dis- 
tinguishable, and,  since  the  mucous  membrane  is  replaced  by  the 
morbid  structure,  the  latter  lies  bare  upon  its  internal  surface. 
The  cavity  of  the  stomach  is  also  narrowed  by  the  encroachment 
of  the  tumor"  (Rokitansky).  The  neoplasm  burrows  into  the 
muscularis  in  the  form  of  long  bands,  in  the  neighborhood  of 
which  the  muscular  fibres  at  first  undergo  hypertrophy,  but 
afterwards  become  atrophied  as  the  cancer-bands  grow  more 
luxuriantly.  The  mucous  membrane  and  peritoneum  are  not 
involved  in  the  cancerous  degeneration  until  a  later  period. 
The  microscopical  examination  shows  an  excessive  development 
of  connective  tissue  with  interspersed  roundish  or  oblong  nests 

'  of  cells. 

2.  Carcinoma  medullare. — Medullary  cancer  is  composed  of 
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circumscribed  fungous  nodes,  or  of  annular  protuberances,  which 
extend  over  large  portions  of  the  wall  of  the  stomach,  and  soften 
upon  their  surfaces  into  ulcers.  The  ulcerated  surface  is  covered 
with  ragged  tufts,  which  wave  to-and-fro  wlien  immersed  in 
water.  Microscopically,  the  heaps  of  cancer  cells  apjjear,  on  the 
whole,  to  predominate  over  the  masses  of  connective  tissue  ; 
but  it  is  quite  common  to  find,  also,  at  some  points  the  texture 
of  fibrous  cancer.  The  ulceration  is  produced  by  fatty  degenera- 
tion of  the  stroma  and  cancer  cells,  aided  by  the  destructive 
action  of  the  gastric  juice. 

3.  Carcinoma  colloides. — Colloid  cancer,  which  is  usually 
disseminated  diffusely,  is  characterized  by  uncommonly  large 
alveoli,  in  which,  instead  of  the  cancer  cells,  a  gelatinous  mucous 
substance  is  found,  resulting  from  a  peculiar  metamorphosis  of 
the  cancer  cells,  called  the  colloid  metamorphosis.  The  ulcera- 
tion advances  slowly,  and  the  disease  may  attain  an  enormous 
extent,  involving  even  the  omentum  and  other  portions  of  the 
peritoneum.  This  form  of  cancer  is  much  rarer  than  the  two 
former,  occurring  in  only  from  two  to  eight  per  cent,  of  the  cases 
of  gastric  cancer.  The  other  varieties — for  example,  villous  can- 
cer— may  without  difiiculty  be  classified  under  the  three  pre- 
ceding general  forms. 

In  the  great  majority  of  cases  the  cancerous  tumor  is  situated 
at  the  'pylorus.  Out  of  three  hundred  and  sixty  cases  analyzed 
by  Brinton,  the  pylorus  was  affected  in  sixty  per  cent.,  the 
cardia  in  ten  per  cent.  Luton's  analysis  of  Leber t's,  Dittrich's, 
and  Louis'  s  one  hundred  and  two  cases  showed  the  tumor  to  be 
situated  : 

At  the  pylorus  in  59  cases. 


On  the  lesser  curvature   "17  " 

At  the  cardia   "   8  " 

On  the  anterior  and  posterior  surfaces . .  "   5  " 

On  the  greater  curvature   "   2  " 

Over  the  whole  stomach   "   1  case. 

At  different  points   "   7  cases. 


In  the  majority  of  cases  the  stomach  is  the  only  organ  affect- 
ed ;  in  other  instances  the  cancer  extends  to  the  peritoneum, 
lymphatic  glands,  liver,  colon,  pancreas,  etc. ;  while  in  still 
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other  cases  the  stomach  is  involved  secondarily  by  a  cancer, 
which  has  originated  in  other  organs. 

When  primary  carcinoma  of  the  stomach  extends  to  other 
organs,  it  involves  most  ii-equently  the  liver,  and  in  particular 
cases  the  disease  develops  in  the  latter  to  a  much  more  marked 
degree  than  in  the  stomach  itself.  In  one  hundred  and  sixty 
cases  of  gastric  cancer  examined  at  the  Pathological  Institution 
in  Prague,  Dittrich  found  secondary  cancer  of  the  liver  forty-three 
times ;  of  the  peritoneum,  twenty- two  times  ;  of  the  lungs,  nine 
times  ;  of  the  retro-peritoneal  glands,  live  times  ;  of  the  rectum, 
twice  ;  and  of  the  ovaries,  ribs,  bladdei',  and  seminal  vesicles,  once 
each.  In  Brinton's  compilation,  also,  the  liighest  ratio  was  pre- 
sented by  the  liver,  viz.,  one  hundred  and  five  times  out  of  four 
hundred  and  thirty-one  cases.  Tiiese  reports,  therefore,  give  an 
important  clinical  result,  viz.,  that  in  about  one-foiurtli  of  the 
cases  of  gastric  cancer,  the  I'mer  also  exhibits  carcinomatous 
degeneration.  We  shall  recur  to  this  circumstance  in  the  symp- 
tomatology, where  we  shall  also  have  to  speak  of  the  perfora- 
tions into  vai'ious  organs,  resulting  from  the  extension  of  the  can- 
cerous ulceration  to  the  external  surface  of  the  gastric  wall. 

Among  the  anatomical  resultant  conditions  which  are 
brought  about  by  the  development  of  the  carcinoma  in  the 
stomach  itself,  the  first  in  importance  is  the  change  in  the  posi- 
tion of  the  organ.  Usually  when  the  pylorus  is  affected,  it  is 
adherent  to  the  surrounding  parts  ;  in  rare  instances,  however, 
this  fixation  does  not  take  place,  and  then  the  pyloric  portion, 
in  consequence  of  its  increased  weiglit,  sinks  into  the  lower 
regions  of  the  abdomen  (sometimes  even  as  far  as  the  symphysis), 
where  it  may  be  felt  as  a  freely  movable  resistant  tumor  ;  or  it 
may  become  adherent  to  the  uterus,  intestines,  etc.  Besides 
being  changed  in  position,  the  stomach  also  undergoes  altera- 
tions in  its  lumen— dilatation  or  stenosis,  according  as  the 
neoplasm  is  located  at  the  pylorus  or  at  the  cardia— or  local 
constrictions  (hour-glass  shape).  The  muscular  coat  of  the 
stomach  is  sometimes  hypertrophied,  and  sometimes,  as  the 
disease  progresses,  atrophy  takes  place  ;  the  mucous  membrane 
presents,  to  a  greater  or  less  extent,  the  signs  of  chronic  in- 
tlammation. 
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Among  tlie  comrplicaiions  of  gastric  cancer  —  i^neunionia, 
oedema  of  the  lungs,  pleuritis,  thrombosis  of  the  veins,  etc. — 
special  mention  should  be  made  of  iuherculosis,  the  causation 
of  which  in  this  connection  may  possibly  require  some  other 
explanation  than  the  marasmus  produced  by  the  cancer.  To 
this  point,  however,  we  shall  devote  a  fuller  consideration  in  the 
chapter  on  symptomatology.  Finally,  the  combination  of  car- 
cinoma with  the  round  ulcer  of  the  stomach  is  particularly  in- 
teresting, not  only  from  a  pathologico-anatomical,  but  also  from 
an  etiological  point  of  view.  In  one  hundred  and  sixty  cases, 
Dittrich  found  this  combination  eight  times  ;  in  some  of  the 
cases  cicatrices  of  healed  ulcers  existed  unconnected  with  the 
cancer  ;  in  others  the  carcinoma  appeared  to  be  implanted  upon 
an  old  ulcer.  Waldeyer  speaks  of  quite  superficial  nodules, 
with  an  indurated,  slightly  granular,  ulcerated  base,  which  Ave  re 
with  difficulty  to  be  distinguished  from  simple  round  ulcers, 
even  with  the  aid  of  the  microscope,  and  he  comes  to  the  conclu- 
sion that  there  is  no  pathologico-anatomical  i-eason  why  "a 
process,  which  at  first  is  simply  ulcerative,  may  not  in  time  be 
converted  into  a  cancerous  one,  if  the  epithelial  elements  of  the 
wall  of  the  stomach,  instead  of  passively  disintegrating,  take 
part  in  the  proliferation  of  the  border  of  the  ulcer."  This  sub 
ject  brings  us  to  another  chapter,  to  the  etiology  of  the  disease. 

Etiology. 

No  organ  of  the  body  is  so  frequently  the  seat  of  cancer  as 
the  stomach.  According  to  Tancliou's  compilation  of  9,118  fatal 
cases  of  malignant  cancerous  tumors,  the  uterus  was  affected 
more  frequently  than  the  stomach  by  about  seven  per  cent.;  but 
the  statistics  of  Marc  d'Espine  and  Virchow  (see  Onkologie  I. 
82),  which  are  probably  more  accurate,  give  the  greater  fre- 
quency to  the  stomach. 

Thus  in  the  compilation  of  the  former  writer,  including  889  cases,  the  stomach 
•was  affected  390  times,  and  the  uterus  only  139  times;  while  Virchow  found  the 
stomach  affected  in  34.9  per  cent.,  and  the  uterus  in  only  18.5  per  cent. 

The  average  age  of  persons  dying  of  cancer  of  the  stomach, 
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according  to  BrintoiVs  analysis  of  600  cases,  was  fifty  years. 
Three-fourths  of  the  patients  were  between  forty  and  seventy 
years  of  age,  and  two-sevenths — the  largest  subdivision — between 
fifty  and  sixty.  If  the  numbers  of  persons  dying  of  cancer  of 
the  stomach  be  compared  with  the  numbers  of  persons  alive  at 
the  different  decades,  it  will  be  found  that  the  relatively  greatest 
disposition  to  the  disease  occurs  from  the  age  of  sixty  to  seventy 
vears.  Under  the  age  of  thirty  the  disease  is  comparatively  rare  ; 
but  one  instance  is  recorded  by  Wilkinson  in  which  it  existed  at 
the  time  of  birth. 

Sex  appears  to  exert  no  decided  influence  upon  the  occur- 
rence of  the  disease ;  at  least  this  fact  is  strikingly  shown  in  the 
reports  of  those  writers  who  have  larger  statistics  at  command. 
Of  the  1,303  cases,  collected  by  Wilson  Fox,  680  were  males  and 
623  females. 

We  are  accordingly  compelled  to  look  for  the  causes  of  . 
cancer  in  general,  and  of  cancer  of  the  stomach  in  particu- 
lar, in  the  advanced  age  of  the  patient,  and  in  the  structure, 
position,  and  function  of  the  stomach;  but  how  these  fac- 
tors act  is  at  present  a  matter  of  mere  hj^^potliesis.  As  above 
mentioned,  the  existence  of  an  ulcer  or  of  a  cicatrix  from  pre- 
vious ulceration  seems  to  produce  a  certain  predisposition  to  the 
formation  of  carcinoma.  For  a  long  time  a  predisposing  influ- 
ence has  been  ascribed  also  to  chronic  gastritis,  which  Boerhaave 
(Aphor.  §  956)  thought  occasionally  terminated  in  scirrhus.  In 
fact,  it  is  undeniable  that  cases  of  gastritis  are  observed,  which 
finally  end  after  several  years  in  cancer.  Interesting  in  this 
connection  is  the  fact  noticed  by  Waldeyer,  that  ' '  in  the  most 
recently  formed  zones  of  cancer  the  tissue  was  almost  as  vascular, 
and  filled  with  heaps  of  white  blood-corpuscles,  as  it  is  in 
inflamed  tissue."  It  is  easy  to  see,  therefore,  how  the  exuber- 
ant nutrition  in  inflammation  and  the  relaxation  of  the  connec- 
tive tissue  might  favor  a  rapid  growth  of  the  epithelial  cells. 

The  foregoing  constitute  all  the  positive  facts  we  possess 
upon  the  obscure  subject  of  the  etiology  of  gastric  cancer.  They 
are  insufficient,  however,  in  my  opinion,  to  warrant  at  present 
the  expression  of  decided  views  in  regard  to  the  origin  of  the 
disease,  however  tempting  it  may  be  to  magnify  the  results  of 
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severe  gastric  irritation,  particularly  at  the  narrow  orifices,  or  of 
an  increased  richness  of  the  epithelia  in  protoplasm  into  prolifer- 
ative processes  and  development  of  cancer. 

The  other  supposed  causes  of  gastric  cancer  scarcely  deserve 
mention,  e.  g.,  errors  in  diet,  brandy  drinking,  anxiety,  depri- 
vation, and  injuries  to  the  epigastrium.  The  influence  of  hered- 
ity, however,  seems  to  be  better  supported  by  facts,  as,  for 
instance,  hy  the  case  of  Napoleon's  familj^,  which  is  usually 
paraded  as  an  illustration.  In  such  instances  we  are  obliged  to 
suppose  that  a  certain  imperfection  in  the  structure  of  the 
mucous  membrane  is  inherited,  which  in  the  presence  of  a 
determining  cause,  such  as  advanced  age,  etc.,  ultimately  gives 
rise  to  an  atypical  proliferation  of  the  gland  sacs. 

Symptomato  logy. 

Patients  with  gastric  cancer  present  the  well-known  fawn- 
yellow  color,  the  languor  and  bodily  weakness,  the  slight 
oedema,  the  emaciation,  and  the  other  signs  of  cachexia,  which 
we  are  accustomed  to  see  in  invalids  with  cancer,  and  the  cause 
of  which  probably  lies  in  the  absorption  of  disintegrated  prod- 
ucts, and  in  the  incessant  waste  of  bodily  substance  kept  up 
at  the  seat  of  the  neoplasm.  In  gastric  cancer,  however,  there 
is  a  special  cause  for  the  general  deterioration  of  the  bod}'-,  viz., 
the  deranged  digestion  produced  by  the  destruction,  to  a  greater 
or  less  extent,  of  the  glandular  structures. 

The  hydrops  cachecticus,  which  is  usually  limited  to  a  swell- 
ing about  the  ankles,  occasionally  becomes  so  excessive  as  to 
induce  not  only  general  anasarca,  but  even  copious  effusions  into 
the  pleural  cavities,  the  pericardium,  and  particularly  the  perito- 
neal cavity.  In  such  cases  the  diagnosis  may  present  great 
difficulties,  as  is  shown  by  the  following  instance,  which  occurred 
in  the  Jena  Clinique. 

Patient  sixty  years  of  age ;  lias  general  anasarca,  ■which  has  developed  within 
the  past  three  months.  The  bowels  have  l)ccn  regular,  appetite  good,  and,  witli  tlie 
exception  of  eructations,  no  digestive  derangements  of  any  kind.  In  addition  to 
enormous  ascites,  the  patient  lias  had  hydrothoi-ax  and  tracheal  oedema,  and,  as  a 
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result  of  tlie  latter,  attacks  of  sufPocation.  The  whole  appearance  resembled  strik- 
ingly that  of  a  patient  with  renal  disease,  but  the  urine  was  always  free  from 
albumen.  The  examination  of  the  heart,  lungs,  liver,  and  spleen  showed  nothing 
abnormal ;  palpation  in  tlie  epigastrium  negative,  on  account  of  the  excessive  ascites. 
The  patient  died  from  asphyxia. 

The  diagnosis  under  these  circumstances  was  a  purely  symptomatic  one :  "  gen- 
eral dropsy  from  hydra;mia." 

At  the  autopsy  a  cancer  of  the  pylorus,  as  large  as  a  fist,  was  found,  with  two 
secondary  nodules  of  inconsiderable  size  in  the  liver. 

Aiiotlier  symptoTn,  of  still  more  significance  than  tlie  mere 
cachexia,  is  lit/pertrojjhy  of  the  perijyheral  lymphatic  glands, 
especially  in  the  supra-clavicular  region  (Virchow).  Still  this 
sign  is  often  absent,  and  when  present  may  naturally  be  due  to 
other  causes. 

The  same  may  be  said  of  the  pain  and  gastric  disturb- 
ances. Pain  in  the  epigastrium  is  absent  only  in  very  rare 
cases,  as  in  the  case  just  mentioned ;  according  to  Brinton  it 
is  absent  in  eight  per  cent,  of  the  cases.  In  many  patients, 
however,  it  is  a  very  marked  symptom ;  but  in  this,  as  in  most 
other  diseases,  it  is  never  pathognomonic,  notwithstanding  all 
that  is  said  of  the  specific  "  lancinating"  character  of  the  pain 
of  cancer. 

The  gastric  disturbances,  on  the  other  hand,  which  accompany 
cancer  of  the  stomach,  are  of  greater  symptomatological  impor- 
tance, because  they  point  directly  to  the  situation  of  the  disease, 
and  because  their  entire  absence  is  extremely  excej)tional,  al- 
though, as  in  the  above  case,  they  may  play  a  very  subordinate 
role.  These  dyspeptic  symptoms  have  usually  been  ascribed 
to  chronic  gastric  catarrh,  which  is  supposed  to  be  a  regular 
accompaniment  of  the  cancer.  Probably,  however,  the  coexist- 
ence of  catarrh  is  more  frequently  theoretically  inferred  than 
actually  present,  although  it  is  not  to  be  denied  that  the 
consta,nt  irritation,  which  the  growing  tumor  excites  in  the 
surrounding  parts,  may  induce  and  maintain  a  chronic  catarrh 
of  the  stomach.  Still  the  symptoms  in  question  are  susceptible 
of  another  explanation,  viz.,  the  diminished  secretion  of  gastric 
juice,  the  loss  of  absorptive  power,  and  the  interference  with 
the  regularity  of  the  movements  of  the  organ— conditions  which 
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of  themselves  are  sufficient  to  prevent  the  normal  and  to  initiate 
abnormal  changes  in  the  ingesta. 

Among  the  most  constant  of  the  gastric  symptoms  produced 
by  the  carcinoma  is  loss  of  appetite,  being  present,  according  to 
Brinton,  in  eighty-five  per  cent,  of  tlie  cases.  It  is  a  symptom, 
hovi^ever,  of  little  value,  because,  as  Brinton  points  out,  it  fre- 
quently does  not  make  its  appearance  until  late  in  the  disease — 
a  fact  which  accords  with  the  view  expressed  above. 

Very  nearly  as  frequent  as  the  anorexia  is  the  occurrence  of 
vomiting.  Brinton,  who  has  made  the  largest  collection  of 
cases,  and  who  has  analyzed  the  individual  symptoms  statisti- 
cally, found,  in  his  compilation  of  one  hundred  and  sixty-seven 
cases,  that  emesis  occurred  most  frequently  in  cancer  of  the 
pylorus,  and  most  rarely  in  cancer  of  the  posterior  wall  of  the 
stomach ;  between  these  extremes  came,  in  descending  ratio, 
cancer  of  the  cardia,  of  the  greater  curvature,  of  the  lesser  cur- 
vature, and,  finally,  of  the  middle  portion  of  the  stomach.  This 
compilation  shows  conclusively  that  vomiting  is  most  frequent 
when  the  neoplasm  is  situated  at  one  of  the  orifices  of  the  stom- 
ach, evidently  for  the  reason  that  they  are  both — at  all  events, 
the  cardia — immediately  concerned  in  the  act  of  vomiting.  As 
this  subject  has  been  fully  considered  above,  we  remark  here 
only  that,  when  the  vomiting  occurs  in  connection  with  the 
presence  of  a  pyloric  tumor  of  inconsiderable  size,  the  symptom 
may  be  explained  by  the  irritation  of  the  pyloric  musculature 
by  the  tumor  and  the  masses  of  food ;  such  an  irritation  result- 
ing in  a  firm  and  long-continued  constriction  of  the  orifice. 
The  escape  of  the  ingesta  into  the  duodenum  is  therefore  de- 
layed ;  the  retained  chyme  decomposes,  irritates  the  mucous 
membrane,  and  excites  vomiting.  At  a  later  period,  Avhen  the 
pylorus  is  converted  into  a  rigid,  contracted  orifice,  the  neoplasm 
itself  interferes  with  the  escape  of  the  chyme  from  the  stomach. 
When  the  carcinoma  is  situated  at  the  cardia,  the  main  factor  in 
the  vomiting  is  the  abnormal  relaxation  of  the  orifice  produced 
by  the  irritation  of  the  tumor. 

In  a  very  large  proportion  of  cases  (about  forty-two  per  cent., 
according  to  Brinton),  the  vomited  matters  contain  hlood,  either 
in  a  pure,  or,  far  more  frequently,  in  a  decomposed  form.  In 
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the  latter  case  the  well-known  transformation  of  the  haiinatin, 
under  the  action  of  the  gastric  acids,  gives  the  discharge  the 
appearance  of  chocolate  or  of  coffee-grounds.  These  hemor- 
rhages may  arise  either  from  the  erosion  of  small  or  large  ves- 
sels, or  from  vascular  congestions  induced  by  the  growing 
tumor,  the  result  in  either  case  being  due  to  the  influence  which 
the  neoplasm  exerts  upon  the  wall  of  the  stomach. 

The  simplest  metliod  of  determining  whether  the  color  of  the  discharge  is  due  to 
blood,  or  to  an  accidental  black  coloration  of  the  ingesta,  is  a  spectroscopical  exam- 
ination, which,  if  hiEmatin  be  present,  will  show  the  usual  absorption  bands 
between  C  and  D. 

In  addition  to  the  blood,  there  will  also  be  found  in  the  vom- 
ited matters  portions  of  the  food,  sarcinse,  mucus,  and  occa- 
sionally cancerous  particles.  The  difficulty  of  finding  the  latter, 
and  the  fact  that,  after  their  detachment,  they  are  subjected 
to  the  action  of  the  gastric  Juice,  fully  account  for  their  rare 
recognition  under  the  microscope.  When,  however,  the  carci- 
noma is  situated  at  the  cardia,  the  passage  of  the  stomach  tube 
may  succeed  in  bringing  away  cancerous  masses,  which  have 
become  engaged  in  the  fenestra  of  the  tube,  and  then  a  more  sat- 
isfactory microscopical  examination  may  be  made. 

The  character  of  the  stools  is  not  at  all  constant ;  in  some 
cases  constipation,  in  others  diarrhoea  is  present. 

As  regards  temperature^  Brinton  is  of  the  opinion  that  fever 
is  a  not  infrequent  symptom  of  gastric  cancer ;  but  this  state- 
ment requires  further  confirmation. 

More  important,  in  a  diagnostic  point  of  view,  than  any  of 
these  symptoms,  with  the  rare  exception  of  the  detection  of  can- 
cerous particles  by  microscopical  examination,  is  the  discovery 
of  a  tumor  in  the  epigastrium.  It  needs,  however,  but  a  glance 
at  the  normal  relations  of  the  stomach  to  the  anterior  wall  of 
the  abdomen  to  see  that  the  whole  of  the  smaller  curvature,  the 
whole  of  the  posterior  wall,  the  cardia,  and  the  pylorus,  are  not 
in  contact  with  the  abdominal  wall,  and  are  therefore  not  acces- 
sible to  palpation,  and  that  consequently  the  presence  of  a  tumor 
can  be  expected  in  only  a  portion  of  the  cases.  When  these 
conditions  change,  and  the  tumor — as  in  the  case,  particularly  of 
pyloric  cancer— becomes  lowered  in  position  by  reason  of  its 
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weight,  the  tumor  can  be  more  readily  appreciated ;  still  my 
own  exj)erience  has  been  that  the  cases  in  which  palpation  has 
failed  liave  been  very  numerous.  The  position  of  the  tumor 
naturally  varies  according  to  the  situation  of  the  neoplasm, 
and,  moreover,  according  to  the  degree  of  distention  of  the 
organ,  because  during  digestion  the  stomach,  as  is  well  known, 
revolves  upon  its  longitudinal  axis.  This  fact  is  of  special  value 
in  determining  the  location  of  a  tumor  situated  at  the  pylorus, 
because,  after  eating,  the  tumor  is  said  to  usually  disappear 
under  the  left  lobe  of  the  liver ;  in  rarer  instances  the  tumor 
does  not  become  distinctly  palpable  until  the  stomach  has  been 
considerably  distended. 

Briuton  has  furthermore  called  attention  to  the  fact  that  in  pyloric  cancer  the 
position  of  tlie  tumor  is  singularly  different  in  the  two  sexes.  He  found  that  in 
men  two-thirds  of  the  tumors  lay  alove  the  horizontal  line,  which  separates  the  epi- 
gastrium from  the  umbilical  region  ;  while  in  women  one-third  were  situated  above, 
and  two-thirds  below  this  line ;  the  majority  of  the  tumors  in  women,  therefore, 
being  situated  in  the  umbilical  region.  This  striking  fact  is  chiefly  due,  in  his 
opinion,  to  the  use  of  corsets,  which  compress  the  narrow  epigastrium,  and  force 
the  pyloric  tumor  downwards.  If  further  experience  should  show  that  this  differ- 
ence in  regard  to  the  sexes  is  not  accidental,  the  explanation  given  by  Biinton 
would  be  a  vei"y  plausible  one. 

On  palpation,  the  tumor  is  usually  found  to  present  a  hard 
consistence  and  an  uneven  surface.  Sometimes  a  distinct  pulsa- 
tion may  be  felt,  due  to  the  movements  of  the  aorta,  which  are 
readilj'  conveyed  through  the  solid  mass  to  the  abdominal  wall ; 
still  this  symptom  has  no  diagnostic  value,  because  epigastric 
pulsation  is  due  to  a  great  variety  of  causes,  as  probably  every 
one  has  learned  by  personal  clinical  experience. 

When  the  existence  of  a  solid  tumor  has  once  been  satisfac- 
torily determined  by  palpation,  the  first  point  to  be  determined 
in  regard  to  it  is  its  moMllty.  Aside  from  the  previously  de- 
scribed movements  of  the  tumor  connected  with  the  distention 
of  the  stomach,  it  must,  in  general,  be  borne  in  mind  that,  as 
distinguished  from  other  abdominal  tumoi"s,  gastric  tumors  are 
immonahle.  The  relations  of  the  stomach  to  the  diaphragm 
would  naturally  lead  us  to  expect  that  a  tumor  situated  in  the 
wall  of  the  stomach  would  necessarily  descend  with  the  coutrac- 
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tion  of  the  diaphragm  ;  but  practically  this  is  not  the  case.  On 
the  contrary,  cancerous  tumors  remain  in  their  original  posi- 
tion undisturbed  by  the  respiratory  movements,  probably  be- 
cause the  motion  imparted  to  the  diaphragmatic  surface  of  the 
wall  of  the  stomach  is  readily  dissipated  laterally  in  an  organ 
filled  with  air  and  fluid.  This  lateral  dissipation  of  force  does 
not  occur  to  such  a  marked  extent  when  the  cancerous  tumor 
is  immediately  adjacent  to  the  diaphragm,  and  extends  far 
enough  downwards  to  be  distinctly  felt,  nor  when  the  tumor  is 
so  extensive  that  the  infiltrated  wall  is  comparatively  incompres- 
sible ;  under  such  circumstances  the  lower  border  of  the  tumor 
will  necessarily  follow  the  excursions  of  the  diaphragm  in  the 
same  manner  as  do  the  liver  and  spleen. 

Tlie  following  case,'  which  was  observed  at  the  Jena  Medical  Cliniquc,  ia  an 
instructive  illustration  of  the  mobility  of  a  carcinoma  ventriculi. 

Patient  twenty-five  years  of  age ;  much  emaciated,  and  a  sufferer  from  digestive 
disturbances.  ,0n  standing,  tlie  epigastrium  was  more  protuberant  than  on  lying 
down.  Palpation  revealed  an  abdominal  tumor,  whose  hard  nodular  border  ex- 
tended from  the  left  hyijochondrium  diagonally  across  to  the  level  of  the  umbilicus, 
and  in  tlie  riglit  mammillary  line  could  he  sharply  defined  from  the  lower  border  of 
the  liver,  the  transverse  diameter  of  Avhich,  across  from  the  right  axillary  line,  was 
normal.  On  inspiration,  the  lower  border  of  the  tumor  descended  to  a  very  consider- 
able distance — about  six  centimetres  !  Percussion  over  the  tumor  gave  a  tympanitic 
sound.  The  oesophageal  tube,  which  was  introduced  for  diagnostic  purposes, 
encountered  near  the  cardia  an  obstruction,  which  gave  the  impression  of  a  mem- 
brane projecting  into  the  cavity  of  the  oesophagus.  The  obstruction  was  over- 
come without  much  difficulty,  and  after  this  the  further  introduction  was  easily 
effected. 

Notwithstanding  this  marked  mobility  of  the  tumor,  a  diagnosis  of  neoplasm 
of  the  stomach  was  made,  as  the  symptoms  pointed  unmistakably  in  this  direction. 
Still  the  tumor  in  this  case  unquestionably  extended  upon  the  anterior  wall  of  the 
stomach  from  the  cardia  as  far  as  tlie  greater  curvature ! 

The  autopsy  completely  confirmed  the  diagnosis ;  a  large  carcinoma  occupied 
the  whole  extent  of  the  anterior  wall  of  the  stomach  from  the  cardia  to  the  greater 
curvature ;  no  adhesions  between  the  stomach  and  diaphragm. 

The  permssion  note  over  the  tumor  is  usually  of  a  dull, 
tympanitic  character.  This  sign  is  the  best  distinction  between 
cancer  of  the  stomach  and  cancer  of  the  left  lobe  of  the  liver, 
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altlioiigli,  of  course,  there  are  occasional  exceptions  to  this 
ride. 

Thus,  in  a  woman  of  fifty-one  years  of  age,  with  a  small,  nodulated  tumor 
descending  below  the  umbilicus,  and  distinctly  movable  synchronously  with  the 
respiration,  I  found  that  the  tumor  always  gave  an  absolutely  dull  percussion  note. 
The  fact  that  the  tumor  descended  with  the  inspiration,  and  was  dull  on  percussion, 
induced  me  to  diagnosticate  the  case  as  one  of  carcinoma  of  the  liver.  At  the 
autopsy,  cancerous  infiltration  of  the  wall  of  the  stomach  was  found,  but  no  affec- 
tion of  the  liver. 

In  doubtful  cases,  therefore,  I  place  no  reliance  upon  the  sign 
unless  the  results  are  positive^that  is,  unless  the  percussion 
sound  on  frequent  examination  is  distinctly  tympanitic. 

The  symptoms  thus  far  considered — gastric  derangements., 
zomiting,  emaciation,  loss  of  strength,  epigastric  pain,  and 
signs  of  a  d/istinct  tumor — are  modified,  not  only,  as  we  have 
seen,  by  the  situation  of  the  carcinoma,  but  also  still  more  by 
the  occasional  occurrence  of  complications. 

The  narrowing  of  the  orifices  of  the  stomach  by  the  tumor 
produces  an  expansion  of  the  portion  of  the  alimentary  canal 
situated  above  the  constricted  part ;  dilatation  of  the  oesophagus 
when  the  stenosis  is  caused  by  a  carcinoma  cardise ;  dilatation  of 
the  stomach  itself,  in  case  of  pyloric  cancer.  These  sequelee  will 
be  considered  in  special  articles. 

Usually  cancer  of  the  stomach  is  accompanied  by  Tiyper- 
trophy  of  the  wall  of  the  organ,  particularly  the  muscular  coat, 
as  a  result  of  the  impediment  which  the  tumor  presents  to  the 
escape  of  the  ingesta. 

A  rarer  sequel  than  gastric  dilatation  is  a  narrowing  or 
diminution  in  the  size  of  the  organ.  This  result  may  be  pro- 
duced either  by  the  location  of  the  neoplasm  at  the  cardia,  or 
by  the  cicatricial  contraction  which  occurs  in  cases  of  diffuse 
scirrhus. 

Perforation,  resulting  from  deep  ulceration  of  the  gastric 
wall,  gives  rise  to  a  great  variety  of  symptoms.  This  termination 
is,  upon  the  whole,  rare.  In  507  cases  Brinton  met  with  it  only 
21  times,  or  about  four  per  cent.  According  to  the  situation  of 
the  tumor,  the  rupture  may  take  place  on  the  superior,  inferior, 
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anterior,  or  posterior  surfaces.  Perforation  into  the  transverse 
colon  seems  to  be  most  frequent.  In  this  case  stercoraceous 
vomiting  may  occur  as  a  result  of  the  escape  of  faeces  from  the 
colon  into  the  stomach,  or  the  still  undigested  food  in  the 
stomach  may  pass  directly  into  this  lower  portion  of  the  intes- 
tinal canal.  In  this  way  the  obstinate  constipation,  which  has 
been  produced  by  the  obstruction  to  the  passage  of  food 
into  the  intestine,  may  be  suddenly  relieved,  as  I  had  occasion 
to  observe,  several  years  ago,  in  a  striking  case  at  Niemeyer's 
clinique.  Perforation  into  the  small  intestine  is  much  rarer, 
and  the  same  is  true  of  external  perforation  through  the  abdomi- 
nal loall ;  in  the  latter  case  a  fistula  is  formed  like  that  which 
is  established  for  physiological  purposes.  Perforation  into  the 
thoracic  cavity  will  naturally  give  rise  to  pneumothorax,  pneu- 
monia, pulmonary  abscess,  etc.,  sequelae,  whose  detailed  descrip- 
tion would  be  out  of  place  here.  If,  however,  the  rupture  be  not 
preceded,  as  it  is  in  these  cases,  by  a  circumscribed  peritonitis 
with  adhesion  to  the  opposite  peritoneal  layer  at  the  point  of 
perforation,  the  food  and  air  contained  in  the  stomach  escape 
into  the  peritoneal  cavity  and  excite  the  symptoms  of  perfora- 
tion-peritonitis. The  entire  group  of  symptoms  which  characterize 
this  form  of  peritonitis  is  not  always  present.  In  certain  cases 
nothing  escapes  through  the  perforation  except  traces  of  food,  and 
then  fatal  purulent  peritonitis  results  without  the  usual  signs  of 
displacement  of  the  large  abdominal  glands.  On  the  other  hand, 
even  when  the  escape  of  ingesta  is  considerable  in  amount,  the 
usual  symptoms  of  peritonitis  from  perforation  may  be  absent  if 
the  rupture  take  place  into  a  saccular  cavity. 

Another  complication,  at  times  equally  dangerous,  is  the 
hemorrhages  which  sometimes  occur  during  the  course  of  can- 
cer of  the  stomach.  The  trifling  hemorrhages,  which  give  to 
the  vomited  matters  the  well-known  coffee-ground  appearance, 
are  of  frequent  occurrence,  but  those  which  proceed  from  the 
erosion  of  a  large  artery  are  rare,  scarcely  one  in  a  hundred 
cases.  Under  all  circumstances  hemorrhages  accelerate  the 
anaemia  and  decline  of  the  patient,  while  the  latter  form  of 
hemorrhage  may  obviously  lead  directly  to  a  fatal  result. 

By  the  extension  of  the  neoplasm  per  contiguitatem  to  the 
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adjacent  organs,  or  by  the  metastasis  of  the  carcinoma  to  distant 
parts  of  the  body,  the  originally  simple  character  of  the  disease 
may  be  essentially  modified.  Of  such  extensions  the  most  im- 
portant is  the  secondary  disease  of  the  limr.  Not  to  dwell 
upon  the  results  of  direct  compression  of  certain  portions  of 
the  liver  by  the  gastric  tumor,  such  as  portal  obstruction, 
and  icterus  from  the  pressure  of  the  tumor  upon  the  bile 
ducts  ;  the  liver  is  also  exposed  to  a  direct  propagation  of  the 
neoplasm  from  the  stomach,  particularly  when  the  growth  is 
situated  on  the  greater  curvature,  the  anterior  surface,  and 
especially  the  pyloric  portion  of  the  stomach.  The  occurrence 
of  secondary  disease  of  the  liver  is,  moreover,  specially  favored 
by  the  distribution  of  the  portal  vein  in  its  parenchyma.  The 
proliferation  of  the  neojalasm  into  the  veins  of  the  stomach  may 
easily  give  rise  to  thrombosis,  and,  later,  to  embolism  of  the 
cancer  elements  into  the  small  branches  of  the  vena  portse  in  the 
liver,  as  has  been  directly  demonstrated  in  several  cases  (see,  e.g., 
Waldeyer  and  Acker).  In  a  similar  manner,  i.e.,  by  a  dissemi- 
nation of  cancerous  masses  through  the  lymphatics,  we  may 
explain  the  occurrence  of  secondary  cancer  in  the  peritoneum 
and  the  impaction  of  the  lacteals  of  the  duodenal  villi  with 
epithelial  cells  (Waldeyer).  Furthermore,  the  implication  of 
the  veins  of  the  liver  in  the  cancerous  degeneration  may  give  rise 
to  emboli,  which,  being  carried  into  the  branches  of  the  pulmo- 
nary artery,  induce  a  secondary  cancer  of  the  lungs,  as  is  shown 
most  beautifully  by  the  third  case  in  Acker's  work.  As  soon  as 
these  pulmonary  nodules  proliferate  sufficiently  to  rupture  into 
the  pulmonary  veins,  secondary  disseminations  of  the  epithelial 
elements  into  the  general  circulation  may  readilj^  occur.  Although 
it  has  not  been  possible  to  demonstrate  this  mechanical  origin  of 
metastatic  cancer  in  all  cases,  yet  the  reports  of  success  are  sufii- 
ciently  numerous  to  imperatively  demand  in  future  a  careful 
analysis  of  every  case  with  reference  to  this  point. 

In  addition,  therefore,  to  the  symptoms  of  gastric  cancer, 
and  complicating  its  diagnosis,  we  may  obviously  have  a  great 
variety  of  other  symptoms  due  to  portal  obstruction,  to  pressure 
upon  the  bile  ducts,  or  to  secondary  cancer  of  the  liver,  perito- 
neum, lungs,  etc. 
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Apparently  less  directly  connected  with  tlie  carcinoma  in  the 
stomach  is  the  not  very  rare  complication  ^ith.  pulmonary  tuber- 
culosis. Martins,  who  has  published  the  views  of  Dittrich 
upon  this  chapter  of  pathology,  has  collected  from  the  latter' s 
autopsical  experience  no  less  than  eight  cases,  in  which  pul- 
monary phthisis  with  tubercles  was  found  as  a  complication  of 
gastric  cancer. 

Dittrich's  explanation  of  the  connection  between  the  two  diseases  is  as  follows  : 
"  The  decline  in  health  and  emaciation  induced  by  the  cancerous  cachexia  are  ac- 
companied by  an  increased  activity  of  the  process  of  regressive  metamoriihosis,  which 
in  its  turn  gives  rise  to  fibrin-dyscrasi£E.  Among  these  tliere  is  one  which  manifests 
a  clearly  tuberculous  character.  The  tuberculosis,  therefore,  is  merely  a  local 
expression  of  the  general  contamination  of  the  blood."  The  above  is,  upon  the 
whole,  a  succinct  account  of  the  views  at  present  entertained  upon  the  possibly 
intimate  relation  which  exists  between  tuberculosis  and  cancer.  Not  only  does  the 
slowly  increasing  marasmus  of  cancer  favor  the  occurrence  of  caseous  changes  in 
the  products  of  pulmonary  inflammation,  but  miliary  tubercles  may  be  directly 
produced  by  caseous  degeneration  in  the  neoplasm  itself  and  subsequent  absorption 
of  caseous  matters. 

Cancer  of  the  stomach  in  rare  instances  appears,  moreover,  to 
induce  an  atheromatous  degeneration  of  the  arteries  ;  and  possi- 
bly also  the  amyloid  degeneration  of  the  kidneys  and  other 
cachectic  conditions  of  like  character,  which  occasionally  accom- 
pany gastric  cancer,  are  causally  related  to  the  disease  of  the 
stomach. 

In  most  cases  the  course  of  gastric  cancer  is  of  a  markedly 
chronic  character.  Upon  the  basis  of  one  hundred  and  ninety- 
eight  cases,  Brinton  estimates  the  minimum  duration  at  one 
month,  the  maximum  at  three  years,  and  the  average  at  about 
one  year.  Such  calculations,  as  this  writer  expressly  says,  are 
of  but  limited  value.  How  far  back  are  we  to  trace  the  begin- 
ning of  the  disease  ?  Does  it  start  with  the  first  symptoms  of 
dyspepsia,  etc.  ?  But  how  are  we  to  tell  whether  these  are  due 
to  epithelial  proliferation  or  to  an  antecedent  gastritis  ?  Bo  not 
many  patients  entirely  ignore  slight  disturbances  of  digestion, 
while  others  at  the  very  outset  anxiously  consult  a  physician  ? 
It  is  impossible,  therefore,  in  my  opinion  to  more  than  approxi- 
mate to  the  total  duration  of  cancer  of  the  stomach. 
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Such  statistics,  •which  arc  based  upon  the  subjective  symptoms,  are,  it  seems  to 
me,  a  far  less  relialjle  guide,  for  both  diagnosis  and  prognosis,  than  a  compilation 
would  be  which  dated  the  disease  from  the  first  ajipearance  of  a  palpable  tumor. 
With  compilations  of  this  kind,  the  average  duration  of  the  disease  would,  at  all 
events,  be  brought  within  much  narrower  limits,  and  some  inference  might  he 
drawn  as  to  the  nature  of  the  carcinoma  from  the  acuteness  or  chronicity  of  the 
disease.  Of  course,  to  make  the  statistics  strictly  accurate  in  even  this  method,  we 
should  have  to  exclude  many  cases,  in  which  the  tumor  had  attained  a  considerable 
development  before  it  was  examined  by  the  physician,  unless  a  reliable  account  of 
its  first  appearance  could  be  obtained  from  the  self-examination  of  the  patient. 

The  disease  usually  begins  witli  the  simple  symjDfcoms  of 
chronic  gastric  catarrh,  and  the  danger  is  not  recognized  until 
attention  is  called  to  it  by  the  emaciation  and  rapid  loss  of 
strength.  During  the  last  few  days  of  life  the  distressing  pain 
and  vomiting  generally  cease,  and  the  patient  lies  cold  and 
apathetic,  as  if  already  dead.  In  other  cases  death  ensues  sud- 
denly from,  severe  hemorrhage,  while  in  still  other  patients  the 
case  terminates  with  the  symptoms  of  perforation— peritonitis, 
pneumothorax,  or  some  one  of  the  severe  complications  ah-eady 
mentioned. 

Diagnosis. 

The  symptoms  which  are  of  the  most  importance  in  the  diag- 
nosis of  the  disease— the  cacJiexia,  pain,  anorexia,  vomiting 
with  or  without  liemorrhage,  the  age  of  the  patient,  and,  finally, 
the  detection  of  a  tumor  by  means  of  physical  signs— have 
already  been  considered  in  detail,  together  with  the  restrictions 
to  their  diagnostic  value  in  individual  cases.  It  remains  only  to 
mention  that  the  greater  the  number  of  these  symptoms  which 
occur  together  in  a  particular  case,  the  more  certain  is  the  diag- 
nosis of  a  carcinoma  of  the  stomach  ;  but  I  wish  to  again  insist 
that  the  discovery  of  a  tumor  far  surpasses  in  diagnostic  impor- 
tance any  and  all  of  the  symptoms  mentioned.  If,  therefore,  a 
tumor  of  the  character  above  described  be  found  in  the  region  of 
the  stomach,  in  a  patient  whose  general  condition  does  not 
directly  contra-indicate  the  existence  of  a  gastric  disease  and 
deterioration  of  the  general  health,  a  diagnosis  of  cancer  of  the 
stomach  may  almost  always  be  made  with  certainty.    At  the 
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same  time  caution  is  always  to  be  recommended.  Cicatricial, 
non-malignant  condensations  near  the  pylorus,  siiclias  sometimes 
occur  as  a  result  of  gastric  ulceration,  may  lead  to  an  erroneous 
diagnosis,  and  are  occasionally,  during  certain  stages  of  the 
disease,  not  to  be  distinguished  from  gastric  cancer.  The  sanni 
difficulty  may  arise  in  connection  with  an  encj^'sted,  solid,  nod- 
ular peritoneal  exudation  in  this  region,  as  recently  happened 
to  me  in  a  case,  in  which  the  subsidence  of  the  tumor,  under 
continued  poulticing,  first  revealed  to  me  my  mistake.  It  is 
scarcely  necessary  to  mention  that  cancer  of  the  left  lobe  of  the 
liver  may  be  another  source  of  error.  Attention  to  the  condition 
of  the  right  lobe  of  the  liver,  the  time  and  mode  of  appearance 
of  the  jaundice,  the  constancy  of  the  vomiting,  the  li£ematemesis, 
and  the  results  of  percussion,  afford  some  protection.  An  erro- 
neous diagnosis  may  also  be  occasioned  by  tumors  of  the 
omentum  and  transverse  colon.  In  the  first  of  these  cases,  the 
disproportionate  amount  of  dropsy,  without  other  symptoms  ; 
and  in  the  other  case,  the  character  of  the  stools,  must  be  our 
chief  guides  in  the  differential  diagnosis.  Finally,  the  question 
may  arise,  whether  the  tumor  does  not  belong  to  the  pancreas. 
In  the  case  of  small  tumors,  it  is  possible  that  the  tumor  which 
is  felt  is  not  a  neoplasm  at  all,  but  merely  the  head  of  the 
healthy  pancreas.  A  glaring  mistake  of  this  kind,  I  am  free  to 
admit,  was  made  by  myself  several  years  ago. 

Tlie  patient,  a  man  who  died  of  chronic  pulmonary  tuberculosis,  without  dis- 
coverable condensations  in  the  lungs,  presented  the  symjDtoms  of  a  chronic  disease 
of  the  stomach,  ■with  incessant  vomiting  and  constantly  increasing  emaciation. 
Gradually  a  distinctly  palpable  tumor  was  recognized  in  the  pyloric  region,  and 
became  daily  more  palpable,  so  that  there  seemed  to  be  no  doubt  of  its  increase  in 
size.  And  yet  the  autopsy  showed  that  no  pyloric  cancer  was  present ;  that  the 
tumor  wliich  was  felt  was  merely  the  head  of  a  normal  pancreas,  and  that  its 
apparent  growth  was  due  simply  to  the  increasing  palpability  of  the  part  as  the 
emaciation  of  the  abdominal  integuments  progressed,  and  the  intestines  became 
more  and  more  empty  in  consequence  of  the  prostration  of  the  digestive  functions. 

The  supervention  of  any  of  the  above-mentioned  compli- 
cations usually  serves  to  render  the  diagnosis  of  cancer  of 
the  stomach  more  certain,  as,  for  instance,  the  occurrence  of 
peritonitis  with  clearly'-  marked  escape  of  air  into  the  peri- 
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toneal  cavity,  or  tlie  formation  of  a  pneumothorax,  a  pul- 
monary abscess,  etc. 

Much  more  frequently  the  practical  difficulty  is  to  decide, 
not  whether  a  cancer  is  situated  in  the  stomach  or  in  some  other 
organ,  but  whether  in  an  undoubted  case  of  disease  of  the  stom- 
ach the  affection  is  of  a  cancerous  or  innocuous  nature.  The 
doubt  usually  lies  between  chronic  gastric  catarrh,  ulcer,  and 
carcinoma.  So  long  as  no  tumor  can  be  discovered,  the  exist- 
ence of  carcinoma  is  questionable  ;  at  best  the  diagnosis  of  this 
disease  can  only  be  a  probable  one.    (See  above.) 

In  doubtful  cases,  a  youthful  age,  the  duration  of  the  disease 
for  years,  the  discovery  of  a  definite  exciting  cause,  the  absence 
of  cachexia,  and  a  decided  improvement  in  the  symptoms,  are 
all  indications  in  favor  of  simple  chronic  gastric  catarrh.  Such 
an  improvement,  however,  should  not  induce  us  to  give  a  posi- 
tive prognosis  and  diagnosis. 

A  short  time  ago  I  saw  a  case  in  which  the  diagnosis  lay  between  carcinoma  and 
chronic  gastric  catarrh.  From  the  fact  that  tlie  patient  decidedly  improved  and 
gained  in  weight  upon  the  maintenance  of  a  suitable  diet,  I  supposed  that  carci- 
noma ought  to  be  excluded.  The  patient  was  discharged  from  the  clinic,  but  after 
a  year's  interval  returned  with  marked  ascites  and  dropsy  of  the  lower  extremities. 
The  autopsy,  which  was  made  shortly  afterwards,  revealed  a  cancer  of  the  stomach. 
While  it  did  not  necessarily  follow  from  this  fact  that  tlie  former  diagnosis  of 
chronic  gastric  catarrh  was  at  the  time  erroneous,  the  case  showed  that  a  temporary 
improvement  and  gain  in  weight  (about  five  jJounds  in  eight  days),  in  cases  where 
cancer  of  the  stomach  is  suspected,  is  at  least  a  fallacious  guide. 

In  chronic  gastric  catarrh  the  vomiting  is  usually  less  fre- 
quent and  the  pain  less  severe  ;  but  these  are  distinctions  upon 
which  it  is  not  well  to  lay  much  stress.  A  frequent  coffee- 
ground  appearance  of  the  vomited  matters  is  more  significant  in 
favor  of  cancer  of  the  stomach,  because  in  this  disease  an  admix- 
ture of  blood  is  of  more  common  occurrence  than  in  simple  gas- 
tric catarrh. 

Still  more  difficult  in  many  cases  is  the  differential  diagnosis 
between  cancer  of  the  stomach  and  sinvple  gastric  ulcer.  A 
youthful  age,  copious  hsematemesis,  and  the  fact  that  the  dis- 
ease has  lasted  for  years,  are  decided  indications  of  the  latter 
affection.    In  gastric  ulcer  the  pain  is  characteristic,  occurring 
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in  paroxysms,  and  alternating  with  intervals  which  are  free  from 
pain  ;  but,  as  I  have  before  stated,  this  symptom  should  never 
be  regarded  as  pathognomonic.  Still  more  important,  as  sup- 
porting the  diagnosis  of  cancer,  is  an  enlargement  of  the  periph- 
eral lymphatic  glands ;  but,  after  all,  the  most  valuable  sign  is 
the  presence  of  a  tumor  in  the  epigastrium.  So  long  as  no 
tumor  can  be  felt  (or  no  cancerous  elements  are  to  be  detected 
microscopically  in  the  vomited  matters),  the  diagnosis  must  be 
left  undecided.  Perhaps  assistance  may  be  derived  also  from 
observing  the  effects  of  treatment.  If  further  exj)erience  should 
show  that  gastiic  ulcers  heal  invariably,  or  are  at  least  rapidly 
benefited  by  the  use  of  the  meat-solution,  and  by  carrying  out 
the  rest  of  the  treatment  previously  described,  this  would  be  the 
simplest  test  in  cases  of  doubt,  while  it  would  have  the  further 
advantage  that  even  in  cancer  of  the  stomach  it  could  do  no 
harm. 

Of  course  when  a  patient  with  cancer  of  the  stomach  dies 
suddenly  from  hcBmatemesis,  or  from  any  other  cause,  before 
there  has  been  any  cachexia  or  other  clear  symptoms  of  gastric 
disease,  a  diagnosis  is  of  course  out  of  the  question.  Such  a 
case  was  observed  by  Laborie  '■  in  a  man  who  had  recovered  from 
acute  rheumatism,  and  died  from  hemorrhage  as  he  was  about 
to  leave  the  hospital ;  the  autopsy  revealed  a  cancer  at  the  lesser 
curvature. 

Frogjiosis. 

Carcinoma  of  the  stomach  is  not  curable.  Observations  to 
the  contrary,  particularly  of  what  appeared  to  be  cicatrices  of 
healed  cancer  in  the  stomach,  are  not  convincing,  because  in  the 
complete  absence  of  cancerous  proliferation  in  the  neighborhood 
of  the  cicatrix,  the  former  nature  of  the  lesion  could  scarcely  be 
determined,  while  a  partial  cure  with  disappearance  of  cancer 
bodies  at  certain  parts  only  shows  that,  notwithstanding  a  local 
tendency  to  cure,  the  disease  has  not  yet  run  its  entire  course. 
Reports,  also,  like  the  recent  one  of  Friedreich,  that  tangible 

'  Bouchut,  Nouveaux  Elements  de  la  pathologie  generale.    Ed.  III.  ix  288. 
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tumors  had  disappeared  under  the  use  of  remedies,  will  not 
stand  close  criticism,  unless  it  can  be  shown  by  post-mortem 
examination  that  the  place  of  these  tumors  is  occupied  by  a  dif- 
fuse layer  of  cicatricial  tissue  which  has  the  least  possible 
resemblance  to  the  cicatrix  of  an  ulcer. 

In  regard  to  the  rapidity  with  which  the  carcinoma  runs  its 
fatal  course,  I  have  no  new  data  to  offer.  Serious  impairment 
of  digestion,  frequent  vomiting  (and  therefore  the  situation  of 
the  carcinoma  at  the  orifices),  the  repeated  loss  of  large  quanti- 
ties of  blood  in  the  vomited  matters,  a  marked  cachexia  from  the 
start,  and  the  intercurrence  of  some  of  the  more  alarming  com- 
plications, all  tend,  in  proportion  to  the  extent  of  their  develop- 
ment, to  hasten  the  fatal  termination.  Conjectures  in  regard  to 
the  probable  duration  of  the  disease  are  always  j)recarious  ; 
even  when  death  seems  to  be  imminent,  the  patient  may  still  live 
for  days  in  a  state  of  complete  apathy  and  collapse. 

LEEDS  <5<WEST-RIDINC 

!,;EDIG0-CHIRURG1CAL  SOCIETY  Treatment 

It  is  evident  from  the  preceding  remarks  that  a  radical  treat- 
ment is  out  of  the  question.  Although  numerous  specifics  have 
been  recommended,  none  of  them  has  gained  a  lasting  reputa- 
tion. From  the  hard  soap  recommended  by  van  Swieten  (Comm. 
in  Aphorism.  §  957)  down  to  the  recently  recommended  carbolic 
acid,  the  whole  series  merely  shows  how  powerless  medical  skill 
has  been  in  all  times  against  this  disease.  The  latest  remedy 
suggested  is  the  cundurango  bark : 

]J .  Cort.  Cundurango  o  ss. 

Aquae  3  xij. 

Maccra  lior.  XII  

Dein  coq.  ad  3  vj. 

Cola.  8.    Take  one  or  one  and  a  half  tablespoonfuls  twice  daily. 

Under  the  use  of  this  decoction,  in  a  case  of  Friedreich' s,  the 
indurated  and  tender  tumors  which  were  distinctly  felt  in  the 
epigastrium,  together  with  the  glandular  enlargements  in  the 
left  supra-clavicular  fossa,  disappeared  in  a  striking  manner, 
and  the  improvement  continued  at  all  events  for  half  a  year. 
Time  and  experience  will  decide  in  regard  to  the  value  of  this 
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remedy.  In  tlie  single  case  in  which  I  have  tried  it  I  found  no 
benelit  from  its  use  ;  the  patient  died  from  perforation  of  the 
stomach  between  one  and  two  months  after  the  beginning  of  the 
treatment. 

Riegel,  who  tried  it  in  six  cases  of  cancer  of  the  stomach, 
came  to  the  conclusion  that  cundurango  exerts  no  specific 
action  upon  the  cancerous  process  ;  all  of  these  patients  died 
of  their  disease,  without  an}'-  noteworthy  indications  of  im- 
provement at  the  autopsy.  He  regards  the  drug,  however,  as 
a  powerful  stomachic,  calculated  to  relieve  the  dyspeptic  symp- 
toms. 

As  regards  the  use  of  mineral  waters,  their  power  to  cause 
absorption  is  equally  inefiicacious. 

Since  the  causes  of  gastric  cancer  are  unknown,  an  indicatio 
causalis  is  out  of  the  question.  In  view,  however,  of  the  pos- 
sible relation  which  may  exist  between  carcinoma  and  chronic 
inflammations,  as  pointed  out  in  the  chapter  on  etiology,  chronic 
gastric  catarrhs,  occurring  in  old  persons,  should  at  all  events 
be  energetically  combated  from  the  start. 

In  other  respects  the  treatment  is  purely  syiivpiomatic.  The 
two  most  important  indications  are  regulation  of  the  diet  and 
relief  of  the  pain. 

The  object  of  regulating  the  diet  is  to  control  the  vomiting, 
to  alleviate  the  pain  so  far  as  it  is  due  to  an  excessive  irritation 
of  the  sensitive  wall  of  the  stomach  by  indigestible  or  fermenting 
food,  and  to  check  the  cachexia  by  proper  nourishment.  In 
general  the  same  rules  will  apply  here  as  were  previously  given 
in  regard  to  the  selection  of  easily  digestible  food.  Oppolzer 
calls  particular  attention  to  the  fact  that  in  many  cases  only  cold 
food  should  be  allowed,  as  warm  food  excites  vomiting.  In 
cancer  of  the  stomach,  also,  as  well  as  in  gastric  ulcer,  the  beef 
solution  deserves  a  fair  trial ;  still,  since  the  disease  is  incurable, 
it  should  be  borne  in  mind  that,  whatever  dietary  regulations 
are  adopted,  the  inclinations. of  the  patient  are  to  be  consulted, 
and  no  fixed  bill  of  fare  should  be  forced  upon  him.  Any  food, 
therefore,  which  he  desires,  which  is  not  positively  injurious,  and 
is  not  too  irritating  or  entirely  indigestible,  may  be  allowed.  If 
these  regulations  are  ineffectual,  it  is  well  to  give  the  stomach 
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com23lete  rest  for  a  time  by  tlie  employment  of  nourishing  injec- 
tions, especially  the  injections  of  meat  and  pancreas — a  plan 
which  is,  moreover,  absolutely  indicated  in  cases  of  marked 
stenosis  of  the  cardia.  When  the  vomiting  and  the  pain  have 
been  relieved  in  this  way,  the  use  of  easily  digestible  food  by 
the  mouth  may  be  resumed ;  still  it  is  advisable  as  a  rule  to  give 
only  very  small  quantities  at  a  time,  and,  above  all,  in  a  fluid 
form. 

In  the  treatment  of  obstinate  mmiting,  besides  the  regulation 
of  the  diet,  special  remedies  may  occasionally  be  required.  The 
most  useful  of  these  are  narcotics  and  cold.  Among  the  nar- 
cotics^ opiates,  particularly  morphine  in  connection  with  cherry- 
laurel  water,  as  in  the  following  prescription  : 

Morphias  muriatis  gr.  jss. 

AqUcB  laurocerasi  3  v. 

M.    S.  Fifteen  to  thirty  drops  in  the  attack. 

The  morphine  ma}''  also  be  given  in  the  form  of  hypodermic 
injection.  The  latter  mode  of  administration  answers  also  for 
other  narcotics,  such  as  belladonna,  etc. 

Cold  is  best  employed  in  the  form  of  cold  compresses  applied 
to  the  epigastrium.  The  patient  may  at  the  same  time  be  al- 
lowed to  swallow  small  pieces  of  ice.  Carbonated  drinks  may 
also  be  tried :  Seltzer  water,  champagne,  etc.  All  of  these 
measures  are  indicated,  according  to  Bamberger,  only  when  the 
vomiting  is  not  induced  by  stenosis  of  the  cardia  or  pylorus, 
because,  when  this  condition  exists,  their  administration  involves 
the  risk  of  retention  of  the  food,  and  passive  dilatation  of  the 
stomach  and  oesophagus.  It  is  scarcely  possible,  however,  even 
under  such  circumstances,  to  dispense  with  narcotics,  if  the 
patient  be  exhausted  by  frequent  vomiting  ;  while  the  danger  of 
dilatation  can  nowadays  be  obviated  by  the  use  of  the  stomach- 
pump. 

Tlie  second  leading  indication — the  relief  of  pain — likewise 
requires  the  bold  administration  of  narcotics,  especially  mor- 
phine. Given  internally  in  the  form  just  described,  or  injected 
hypodermically  in  a  dose  of  a  sixth  of  a  grain,  it  will  temporarily 
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remove  the  pain,  and  give  the  unfortunate  patient  the  desired 
night's  rest. 

Besides  these  two  leading  indications,  the  following,  directed 
to  particular  morbid  symptoms,  deserve  consideration. 

The  presence  of  hlood  in  tlie  mmiied  matter  requires  no 
special  treatment  so  long  as  the  quantity  is  small,  and  particu- 
larly when  the  hemorrhage  manifests  itself  only  in  the  occasional 
occurrence  of  a  coffee-ground  appearance  of  the  vomited  matters. 
When  the  hjematemesis  is  more  copious,  ice,  astringents,  etc., 
may  be  employed,  in  accordance  with  the  directions  given  more 
fully  in  the  article  on  Hemorrhage  from  the  Stomach. 

For  the  relief  ol  pyrosis  antacids  may  be  tried,  and  for  abnor- 
mal fermentatim  clianges  in  the  stomach  either  creosote  (half  a 
drop  at  a  dose  in  pill  form  or  in  barley  water),  or  benzine  (seven 
and  a  half  minims  at  a  dose).  These  remedies  will  sometimes 
also  relieve  the  vomiting  associated  with  these  conditions.  In 
the  case  of  offensive  eructations  of  putrid  matters,  Oppolzer  and 
Wilson  Fox  recommend  powdered  charcoal.^ 

In  cases  of  dilatation  of  the  stomach  from  pyloric  stenosis, 
the  use  of  the  stomach-pump  once  a  day  may  be  resorted  to,  in 
accordance  with  Kussmaul's  suggestion.  Where  the  case  has 
not  progressed  too  far,  this  measure  gives  the  patient  much 
relief,  diminishes  the  sensation  of  acidity,  fulness,  and  distress, 
perceptibly  reduces  the  dilatation,  lessens  the  frequently  extra- 
ordinary acidity  of  the  contents  of  the  stomach,  and  reduces  the 
frequency  of  the  hemorrhages  from  the  ulcerated  surface,  prob- 
ably because  the  removal  of  the  acid  corrosive  substances  from 
the  stomach  diminishes  the  destruction  going  on  at  the  site  of 
the  cancer.  Finally,  the  washing  of  the  stomach  may  also 
relieve  the  constipation,  probably  by  removing  the  hebetation  of 
the  overtaxed  gastric  nerves,  which  thus  again  become  sensitive 
to  weaker  irritations,  and  able  to  resume  their  function  of  ini- 
tiating the  peristaltic  movements  of  the  intestines. 

In  other  cases,  in  which  the  use  of  the  stomach-pump  is  objec- 
tionable, and  the  constipation  cannot,  therefore,  be  relieved  in 
this  secondary  manner,  injections,  irrigations,  etc.,  maybe  used 


'  The  charcoal  may  also  be  administered  in  the  form  of  Rosenthal's  tablets. 
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for  this  purpose.  Sometimes,  also,  a  dangerous  meteorism  may- 
be arrested  by  means  of  purgative  clysters,  as  happened  in  a 
striking  case  of  Bamberger's.  For  the  relief  of  flatulence, 
Walsh  recommends  the  oil  of  cajeput  in  doses  of  from  one  to 
three  drops  on  sugar,  or  better  in  pill  form. 

In  the  dangerous  complications  arising  from  perforation  and 
other  causes,  peritonitis,  pneumothorax,  etc.,  our  main  reliance, 
though  but  a  feeble  one,  is  opium  and  ice,  and  in  desperate  cases 
paracentesis. 

The  dropsy,  which  sometimes  attains  such  dimensions  that 
the  patient  suffers  more  from  the  hydrothorax  and  ascites  than 
from  the  gastric  disease,  is  best  treated  by  diuretics,  such  as  the 
acetate  of  potassa,  thirteen  grains  every  two  hours.  Diaphoresis, 
as  is  well  known,  is  of  no  advantage  unless  energetically  carried 
out,  and  this  is  obviously  contra-indicated  by  the  feebleness  of 
the  patient.  The  same  remark  will  apply  to  the  use  of  violent 
drastics,  which  only  increase  the  exhaustion. 

In  conditions  of  collapse  recourse  must  be  had  to  the  usual 
stimulants,  particularly  strong  wine,  the  use  of  which  should  in 
general  not  be  denied  the  patient  during  the  whole  course  of  the 
disease. 

Softening  of  the  Stomach— Gastromalacia. 

Hunter,  Philosoph.  transactions.  Vol.  62.  p.  447 ;  the  main  facta  given  also  in :  M. 
Baillie,  Morbid  anatomy,  etc.  1793.  p.  95. — Autenrieth,  Anleitung  fur  gericht- 
liche  Aerzte.  Tubingen.  1806.  S.  67. — Allan  Burns,  Observ.  on  digestion  of 
the  stomach  after  death.  Medical  and  Surgical  Journal.  1810. — Jiiger,  Uebcr 
die  Erweichung  des  Mageugrunds.  Hufeland's  Journal.  1811.  V.  3  ff.  1813.  L 
15. — Cruveilhier,  Anat.  patliolog.  Livre  X.  1821. — Louis,  Du  ramollissement 
avec  amincissement,  etc.  Archiv.  gfiuGral.  Tom.  V.  5. — Billard,  Die  Schleimbaut 
des  Magcns  und  Daruikanals.  iibers.  von  Urban.  S.  276. — Ehdsser,  Die  Magen- 
erweichung  der  Siiuglinge.  Stuttgart  und  Tiibingen.  1846. — An  excellent  mono- 
graph, with  a  critical  discussion  of  previous  literature  {Nagel,  Hauff,  Rapp, 
Rokitanshj,  King,  Carswell,  Kreuser,  Camerer,  Engel,  Ileusinger,  Broussais, 
Chaussier,  etc.). — Virclww,  His  Archiv.  V.  359.  IQ^^.—IIirschsjyrung,  Den  med- 
fodteu.  s.  w.  Diss.  Kopenhagcn.  1861.  Referat  in  Schmidt's  Jahrb.  Bd.  117.  310. 
—RoUtansky,  Aufl.  HI.  der  pathol.  Anat.  Band.  3.  S.  178.  1861.— i?".  W.  Pavy, 
Medic.  Times  and  Qaz.  Septbr.  1863.— 77wmas  Langston  (Sudden  death  from 
softcnin"-  of  tlie  stomach).  Lancet.  IL  17  Oct.  ISQS.—Bantberger,  Krankheiten 
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des  chylopoCtischen  Systems.  1864,  with  critical  remarks  and  a  bibliography. 
On  the  pathological  anatomy,  see:  Forster,  Spec,  pathol.  Anatomic.  1863.— C 
E.  E.  Hoffmann,  Ueber  Erweichung  und  Durchbruch  des  Magcns  und  der 
Speiserohre.  Virchow's  Arcliiv.  Bd.  44.  Heft  3.  1868.— IT.  Mayer,  Gastromalucia 
ante  mortem.  Diss.  Inaugur.  Erlaug.  Leipzig.  1871. 

Patliological  Anatomy. 

At  post-mortem  examinations  more  or  less  softening  is  almost 
invariably  found  at  the  fundus  of  tlie  stomach,  and  not  nnfre- 
qiiently  also  at  other  portions  of  the  organ.'  Sometimes  the 
mucous  membrane  merely  appears  to  be  of  a  pulpy  consistence, 
and  more  easily  separable  from  the  muscularis  than  usual ;  some- 
times the  softening  affects  also  the  muscular  and  serous  coats, 
or  perhaps  the  wall  of  the  stomach  tears  completely  through  on 
the  attempt  to  take  out  the  stomach  or  tlie  spleen ;  at  other 
times,  on  opening  the  abdomen,  the  organ  is  found  to  be  already 
perforated,  and  its  contents  effused  into  the  peritoneal  cavity. 
Finally,  in  certain  cases  the  softening  extends  from  the  stomach 
to  the  adjacent  viscera — the  spleen,  liver,  diaphragm,  lungs  and 
lower  portion  of  the  CESophagus.  The  parts  thus  secondarily 
involved  in  the  softening  are  disintegrated,  discolored,  and  inva- 
riably free  from  any  trace  of  reactive  infammation. 

In  the  stomach  itself  the  softened  spot  presents  various 
appearances,  according  to  the  greater  or  less  amount  of  blood  it 
contained  when  the  softening  process  began.  If  the  mucous 
membrane  were  at  this  time  in  a  condition  of  ansemia,  it  becomes 
reduced  to  a  "pale  (colorless)  gelatinous  mass;"  if,  on  the 
other  hand,  the  vessels  contained  much  blood  the  membrane  is 
converted  into  a  "blackish-brown  pulp}^  mass,  some  of  which, 
in  the  form  of  matter  looking  like  coffee-grounds,  becomes  mixed 
with  the  contents  of  the  stomach"  (Rokitansky).  Gastroma- 
lacia,  accordingly,  presents  two  leading  forms  :  a  gelatinous  and 
a  hlaclc  variety. 

The  softened  spot  is  characterized  by  the  absence  of  a  sharp 
border,  and  of  all  signs  of  inflammation  at  its  periphery  ;  while 


'  Thus  in  Allan  Bums'  celebrated  case  (see  below)  the  anterior  wall  of  the  stomach 
was  the  part  chiefly  affected. 

VOL.  VII.— 17 
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in  advanced  degrees  of  the  malacial  process  the  softened  spot  is 
replaced  by  a  "hole  which  is  bounded  by  a  liquefied,  smooth  or 
fatty  border." 

The  changes  described  are  usually  found  in  the  bodies  of 
children,  especially  in  those  who  have  had  cholera  infantum, 
and  particularly  at  the  period  of  weaning  when  the  change  in 
diet  is  very  apt  to  excite  fermentative  processes  in  the  stomach. 
Whether  other  diseases,  such  as  brain  affections,  tuberculosis, 
pneumonia,  etc.,  induce  a  predisposition  to  the  occurrence  of 
gastromalacia,  cannot  be  determined  until  larger  statistics  are 
collected  on  this  point.  Softening  of  the  stomach  is  found  also 
in  adults^  not  only  after  the  occurrence  of  previous  disease,  but 
even  in  those  who,  while  in  the  midst  of  perfect  health,  have 
met  with  a  violent  death  shortly  after  taking  food. 

Causes  of  Softening  of  the  Stomach. 

Hunter  was  the  first  to  express  the  opinion  that  the  pulpy 
softening  of  the  wall  of  the  stomach  found  at  autopsies  is  the 
result  of  the  cUssolmng  action  of  the  gastric  juice  after  death, 
and  that  the  parts  attacked  are  those  at  which  the  gastric  juice 
accumulates.  In  the  recumbent  position  of  the  cadaver  most 
of  the  fluid  gravitates  to  the  cardia,  and  here,  therefore,  the 
lesion  will  generally  be  most  marked ;  but  as  the  softening 
process  spreads,  other  portions  of  the  stomach  and  even  other 
viscera  may  become  eroded. 

This  opinion  of  Hunter  was  confirmed  by  some  obsen'ations 
of  M.  Baillie  and  Allan  Burns,  the  latter  of  whom  was  the  first 
to  investigate  this  pathological  question  experimentally. 

Two  days  after  death  he  opened  the  body  of  a  young  emaciated  girl  who  had 
died  of  scrofulous  enlargement  of  tlie  mesenteric  glands.  The  empty  stomach  was 
found  to  be  dissolved  on  its  anterior  aspect;  the  hole  was  longitudinal  in  shape, 
between  one  and  two  inches  in  size,  with  friable,  spongy,  soft  edges.  Tlie  liver  was 
in  contact  witli  these  parts,  but,  as  he  demonstrated  to  his  pupils,  had  not  been  in 
the  least  affected.  He  now  replaced  all  the  parts  in  their  usual  position,  sewed 
up  the  abdomen,  and  kept  the  body  in  a  cool  place.  The  abdomen  was  again 
opened  two  days  afterwards.  Tlie  liver,  where  it  lay  in  contact  with  the  dij<sohed 
portion  of  the  stomach,  was  now  softened  to  a  considerable  depth,  and  the  adjacent 
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peritoneum  was  entirely  dissolved.  All  other  portions  of  the  liver  presented  their 
usual  firmness.  Nowhere  in  the  hotly  was  thm-e  any  trace  of  decomposition.  The 
posterior  wall  of  the  stomach  was  also  dissolved,  as  far  as  the  abdominal  wall,  into 
a  pulpy  glutinous  substance.  Since  the  body  had  all  the  time  lain  in  the  recumbent 
position,  and  since,  therefore,  the  gastric  juice  could  not  have  come  in  contact  with 
the  softened  spot  lying  anterior  to  the  pylorus,  A.  Burns,  after  two  other  similar 
experiments,  concluded  that  the  solution  had  been  effected,  not  by  the  gastric  juice 
which  had  been  poured  out  into  the  stomach,  but  by  that  which  had  been  retained 
in  the  secreting  vessels. 

In  the  year  1811  Jaeger  published  a  treatise  "On  Softening  of 
the  Fundus  of  the  Stomach,  etc.,"  in  which  he  laid  down  the 
proposition  that  the  softening  found  in  the  stomach  after  death 
is  "  unmistakably  connected"  with  a  definite  morbid  process 
running  its  course  intra  vitam  ;  and  the  fact  that  in  several  cases 
of  children  his  diagnosis  during  life  was  actually  confirmed  by 
the  autopsy,  seemed  to  justify  the  Jiope  that  pathology  had 
gained  a  new  disease — ^''softening  of  the  stomach.'''' 

Jaeger's  description  of  the  symptoms  is  briefly  as  follows :  Loss  of  appetite,  hot 
hands,  urgent  thirst,  very  rapid  j^ulse,  restlessness,  and  expi'essions  of  pain  malcc 
their  appearance  suddenly,  or  after  several  weeks  of  vomiting  and  diarrhoea ;  the 
face  becomes  pale  and  altered  in  appearance,  and  sometimes  attacks  of  diarrhoea 
supervene.  Then  follow  vomiting  and  convulsions,  together  with  a  dry,  sliort 
cough,  probably  from  irritation  of  the  diaphragm,  and  finally  death  by  collapse. 

In  his  second  edition,  however,  in  the  year  1813,  Jaeger' s  vital- 
istic  views  had  become  much  less  i^ronounced  ;  he  now  regarded 
the  softening  process  as  only  commencing  during  life,  and  its  ex- 
tension, especially  its  spreading  to  the  adjacent  organs,  as  taking 
place  after  death.  He  finally  sums  up  the  results  of  his  own 
observations  and  the  descriptions  of  other  writers  as  follows : 
"That  the  softening  is  preceded  by  an  affection,  which,  operat- 
ing through  the  nervous  system,  alters  the  secretion  and  the 
reaction  of  the  intestinal  canal  towards  its  contents,  and  one 
result  of  which  is  an  excessive  formation  of  acetic  acid.,  which  is 
the  immediate  cause  of  the  softening," 

The  French,  as  Louis,  Cruveilhier,  and  other  representative 
writers,  likewise  maintain  the  vital  origin  of  gastromalacia. 
Thus,  Cruveilhier  draws  a  sharp  distinction  between  the  "  ramol- 
lissement  gelatiniforme,"  which  occurs  in  a  certain  disease  of 
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nursing  cliildren,  and  the  "  ramollissement  jjultace  "or  "cada- 
verique."  Among  the  Grerman  champions  oi;  tlie  vitalistic  view 
Rokitansky  has  been  the  most  weighty  authority. 

The  most  valuable  article,  however,  upon  this  subject,  is  un- 
questionably the  monograph  of  Elsasser  (1846).  This  writer 
asserts  positively,  and  without  ambiguity,  that  the  softening  of 
the  stomacli  in  nursing  children  is  under  all  circumstances  a 
post-mortem  change.  The  convincing  nature  of  his  experiments, 
and  the  force  of  his  objections  to  the  vitalistic  theory  have  led 
to  a  general  acceptance  of  his  views  in  Grermany. 

His  reasons  for  maintaining  tlie  cadaverous  nature  of  this  morbid  process  are  as 
convincing  to-day  as  ever,  and  may  be  britfly  stated  as  follows  : 

The  location  of  the  softening  depends  upon  the  position  of  the  cadaver,  and  may 
be  changed  at  will  to  different  parts  of  the  stomach,  according  as  the  body  is  placed 
immediately  after  death  upon  the  bacli,  abdomen,  etc.,  since  it  is  always  the  most 
inferior  portion  of  the  stomach  which  is  softened.  The  sxiperficial  extent  of  the 
dissolved  parts  is  proportioned  to  the  size  of  the  surface  over  which  the  wall  of  the 
stomach  and  the  ingesta  have  been  in  contact  with  each  other.  For  the  productwn 
of  suj'tening  of  the  stomach  a  certain  quantity  of  free  acid  is  requisite ;  the  self- 
digestion  of  the  stomach  cannot  under  ordinary  circumstances  be  effected  by  the 
acid  secreted  l)y  the  wall  of  tlie  stomach  for  the  digestion  of  its  ingesta,  because 
this  quantity  bears  a  direct  relation  to  the  amount  of  food  to  be  digested.  It  is 
necessary,  therefore,  either  that  acid  should  be  introduced  from  wnthout,  or  that  an 
acid  fermentation  should  ha  set  up  in  the  stomach,  such  as  occurs  from  the  use  of 
cane  or  milk  sugar,  and  j^articularly  milk ;  and  this  fermentation  may  take  place 
either  during  life  from  an  abnormal,  weakened  power  of  digestion,  or  after  death. 
Softening  does  not  occur  in  an  empty  stomach.  Moreover,  a  temperattire,  approaching 
tliat  of  the  stomach  during  life,  is  a  necessary  factor  in  the  solvent  action  of  the  acid 
fermenting  ingesta.  It  is  well  known  that  such  a  temperature  is  maintained  for  a 
considerable  time  in  the  cadaver;  according  to  Nasse's  experiments  it  was  still 
75°  F.  in  a  room  at  55°  after  the  lapse  of  fifteen  hours.  The  solvent  action  is  coun- 
teracted by  common  salt,  and  especially  by  Mle,  which  has  passed  into  the  stomach. 
Intestinal  softening  occurs  under  essentially  the  same  conditions  as  the  softening 
of  tlie  stomach— that  is,  from  contact  of  the  intestinal  wall  Avith  substances  which 
have  undergone  an  acid  fermentation,  and  which,  besides  the  acid,  contain  also  tlie 
gastric  pepsin  which  has  been  hurried  by  a  morbidly  increased  peiistalsis  into  the 
lower  parts  of  the  intestine,  and  has  failed  to  be  neutralized  by  the  alkaline  secre- 
tion of  th-?  intestines.  Th3  intestinal  softening  does  not  occur,  therefore,  with 
a  normal  digestion,  but  only  with  a  morbid  condition  of  tlie  alimentarj'  canal,  as 
distinTuished  from  the  softening  of  the  stomach,  which  may  be  found  even  with  a 
normal  digestive  function  up  to  the  time  of  death.  Softening  of  th^  stomach  is 
more  frequently  found  in  the  bodies  of  nursing  chMrcn,  because  in  them  the  coats  of 
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^he  stomach  are  more  delicate,  and  the  food  is  chiefly  composed  of  substances  such 
as  milk,  sugar,  etc.,  which,  from  the  absence  of  salt,  are  susceptible  of  an  acid 
fermentation,  and  which,  moreover,  are  usually  administered  even  up  to  the  moment 
of  death  ;  and,  finally,  because  cholera  morl)us,  with  its  processes  of  acid  fermen- 
tation, is  more  common  at  this  age  than  at  other  periods  of  life.  An  empty  stomach 
is  lens  soluhle  in  acid  menstrua  than  a  stomach  engaged  in  tlie  process  of  digestion, 
a  fact  which  shows  that  the  softening  is  favored  by  the  physiological  condition 
of  the  tissue  of  the  organ.  Moreover,  if  the  gastromahicia  occurred  during  life,  it 
is  surprising  that  hsEmatemcsis  is  never  observed,  and  that  in  the  cadaver  no  signs 
whatever  of  inflammation  are  to  be  detected  in  the  neighborhood  of  the  softened 
part. 

These  propositions  of  Elsasser  have  contributed  materially  to 
the  settlement  of  the  question  in  regard  to  the  nature  of  gastro- 
malacia,  and  most  recent  pathologists,  Brinton,  Forster,  Oppol- 
zer,  Virchow,  Bamberger,  and  others,  have  adopted  the  same 
view,  that  softening  of  the  stomach  is  to  be  interpreted  as  a 
cadaveric  symptom. 

The  facts  above  mentioned  are  so  convincing  that  there  can 
no  longer  be  any  question  as  to  the  general  truth  of  this  view. 
Still,  no  evidence  has  been  adduced  to  shoio  that  the  inception 
of  gastromalacia  during  the  last  period  of  life  is  absolutely 
impossible.  In  fact,  the  case  observed  by  C.  E.  E.  Hoffmann,  in 
which,  three  hours  after  death  from  a  violent  attack  of  cough- 
ing, ruptures  of  the  stomach  and  oesophagus  were  found  at  the 
autopsy,  speaks  very  strongly  in  favor  of  the  possibility  of  a 
vital  gastromalacia.  All  doubt,  liowever,  upon  this  point  loould 
be  dissipated  by  a  case  which  should  show  indisputably  that 
the  simple  softening  found  post-mortem  had  been  preceded 
during  life  by  the  occurrence  of  perforation  and  its  resultant 
symptoms. 

Such  a  case  has,  in  fact,  come  under  my  own  observation, 
and  was  diagnosticated  by  me  as  one  of  "perforation  of  the. 
stomach."  '  The  great  importance  of  the  case  will  probably  be 
a  sufficient  excuse  for  giving  the  history  in  extenso. 


'  The  case  occurred  in  Ziem.ssen's  Clinique,  and  has  been  published  by  W.  Mayer 
(Gastromalacia  ante-mortem.  Deutsch.  Archiv  f.  klin.  Med.  Bd.  IX.  S.  105  ff.  1871), 
of  which  article  the  above  is  an  abridgment.  The  analysis  of  the  case,  as  there 
given,  is  strictly  in  accordance  with  the  facts,  and  is  much  more  complete  than  my 
own. 


* 
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A  man,  thirty-seven  years  of  age,  was  attacked  in  186(5  witli  a  chronic  gastric 
ulcer,  the  cicatricial  contraction  of  wliicli  induced  marked  stricture  of  tlie  cardia. 
In  1867  he  entered  the  liospital,  much  reduced  in  nutrition,  and  unaWe  to  eat  solid 
food.  Cure  from  the  use  of  the  stomadi  tube  and  Carlsljad  salt.  Li  1868,  re- 
newed attacks  of  ulceration,  with  comparatively  rapid  recovery  each  time.  In  1869, 
good  health. 

November  9th,  after  eating  and  di-inking  to  excess,  he  was  suddenly  taken  ill, 
with  symptoms  of  perforation  of  the  gastro-iutestiual  canal.  Death  six  hours  and 
a  half  after  the  perforation  was  diagnosticated. 

Autopsy  :  Cicatricial  stricture  of  cardia  and  pylorus.  At  the  fundus  of  the 
stomach  was  a  softened  perforated  spot,  nine  ctra.  in  lengtii.  The  peritoneal  cavity 
was  tilled  with  air,  and  the  intestines  were  everywhere  covered  by  the  contents  of 
the  stomach.    Subcutaneous  emphysema. 

The  patient,  Johann  Hoffmann,  a  waiter,  thirty-seven  years  of  age,  came  for  the 
first  time  to  the  Erlangen  Cliniquc,  for  treatment,  on  March  9,  1867. 

While  in  uniform  good  health  (with  the  exception  of  a  previous  attack  of 
abdominal  inflammation)  he  had  been  attacked,  the  past  autumn,  with  frequent 
vomiting,  especially  after  taking  indigestible  food — not  directly  after  every  meal, 
but  particularly  at  night.  Occasionally  he  vomited  blood,  and  passed  coal-black 
stools.  About  three  weeks  ago  the  very  severe  pains  disappeared  almost  entirely, 
.  and  were  replaced  by  a  sensation  as  if  the  food  failed  to  pass  into  the  stomach. 
Immediately  after  eating,  the  food  regurgitated,  without  any  direct  effort  at  vom- 
iting. He  had  therefore  confined  himself  almost  entirely  to  fluid  nourishment; 
ljut  even  this  sometimes  failed  to  be  retained,  so  that  he  had  become  very  weak 
and  much  emaciated.  It  was  ascertained,  moreover,  that  his  father  had  died  of 
an  affection  of  the  stomach,  which  had  lasted  about  a  year. 

Present  state,  March  9,  1867  : 

A  very  emaciated  individual,  of  medium  size  ;  pallid  appearance ;  relaxed  skin 
and  musculature ;  no  panniculus  adiposus ;  slight  oedema.  Very  great  muscular 
weakness,  so  that  even  the  slightest  work  is  impossible. 

Fluids  are  swallowed  without  difficulty,  but  food  of  a  more  solid  consistence 
fails  to  pass  down.  Epigastrium  not  tender  on  pressure ;  no  retraction,  nor  pro- 
tuberance, and  no  greater  resistance  than  usual.  On  examination  with  a  medium- 
sized  stomach-tube,  the  instrument  encountered,  at  the  level  of  the  cardia,  an 
obstruction,  which  could  not  be  overcome.  A  sound,  however,  of  five  mm.  in 
diameter,  glided  quite  easily  through  the  stricture,  and  afterwards  an  instrument  of 
medium  size  succeeded  in  passing  into  the  stomach. 

In  the  right  inguinal  region  was  a  small  hernia,  as  large  as  a  hen's  egg,  which 
had  existed  for  six  years,  and  which  was  retained  by  a  truss. 

Diagnosis.— Stvmtme  of  the  cardia,  resulting  from  cicatrization  of  a  chronic 
round  ulcer  of  the  stomach.    Anajmia  from  inanition. 

By  repeated  catheterization  of  the  cardia  with  instruments  of  increasing  size,  and 
by  the  use  of  Carlsbad  salt,  improvement  was  effected ;  but  in  the  following  year 
fresh  ulcers  were  formed  with  the  occurrence  of  hoamatemesis. 
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The  patient  was  again  put  upon  the  same  treatment,  with  Carlsbad  salt  and 
suitable  nourishment,  and  the  symptoms  again  gradually  disappeared.  After  this 
time  he  remained  in  the  hospital,  wliere  he  was  employed  as  an  assistant  nurse  ;  bis 
strength  returned,  and  he  tolerated  without  discomfort  all  kinds  of  food.  From 
time  to  time,  however,  he  was  subject  to  attacks  of  gastric  derangement,  which 
consisted  in  severe  pains  in  the  epigastrium,  with  marked  flatulent  distention,  entire 
loss  of  appetite,  and  general  malaise,  and  which  terminated  either  in  tlie  vomiting 
of  a  large  quantity  of  very  acid  fluid  or  in  diarrhoea. 

On  September  12,  1869,  he  was  attacked  by  a  pleuritis  on  the  left  side,  from 
which  he  rapidly  recovered.  The  effusion,  which  was  very  considerable,  disap- 
peared so  far  as  to  leave  only  a  sliglit  dulness  over  the  posterior  and  inferior  part 
of  the  chest,  on  the  left  side. 

On  November  9,  1869,  after  working  as  usual  through  the  day,  he  was  seized, 
at  eleven  o'clock  at  night,  with  an  extremely  severe  pain,  beginning  in  the  hypo- 
gastrium,  and  extending,  as  he  described  it,  over  the  whole  abdomen. 

It  was  ascertained  from  the  statements  of  the  patient,  and  from  inquiries  that 
were  made,  that  he  had  been  suffering  for  some  tliree  days  past  witli  disturbance  of 
digestion,  and  that,  the  preceding  noon,  his  abdomen  had  been  somewhat  distended 
by  flatulence ;  moreover,  that  at  about  nine  o'clock  of  the  same  evening  he  had 
eaten  largely  of  brown  bread,  washed  down  with  considerable  quantities  of  very 
new,  imperfectly  fermented  beer. 

On  examination,  at  eleven  o'clock,  the  abdomen  was  much  distended,  rigidly 
tense,  everywhere  resonant ;  no  dulness  anywhere  over  the  dependent  parts ;  pulse 
very  weak  and  rapid. 

Sinapisms  and  injections  of  morphine  had  but  little  effect  in  relieving  the 
intense  pain,  and  the  tympanites  steadily  increased.  At  the  second  examination,  at 
three  o'clock  in  the  morning,  it  was  found  thut  the  dulness  over  the  liver  had  enth'ely 
disappeared,  and  had  been,  replaced  by  resonance.  The  region  of  the  hernial  aj^erture 
was  much  distended,  and  the  hernial  sac  in  the  scrotum  was  resonant  on  percussion. 

As  there  was  reason  for  apprehending  strangulation  of  the  hernia,  which  was 
evidently  lying  outside  of  the  ring,  I  tried  taxis,  and  succeeded  within  a  few 
minutes,  without  resorting  to  force ;  but,  at  the  very  moment  of  success,  crepitation 
was  noticed  in  the  shin  at  the  root  of  the  penis,  and  a  cutaneous  emphysema  arose  here, 
which,  notwithstanding  tlie  application  of  the  truss,  spread  within  two  hours  over 
the  whole  abdomen  and  left  side  of  the  chest.  The  patient  was  pale  and  cyanotic  ; 
the  sensorium  but  little  disturbed  ;  the  respiration  moderately  accelerated,  but  not 
dyspnoic ;  great  feebleness  of  the  heart's  action ;  pulse  scarcely  perceptible ;  ex- 
tremities cold ;  face  expressive  of  collapse;  no  cough;  no  vomiting;  only  nausea 
and  attempts  at  vomiting. 

The  same  symptoms  continued,  slight  clonic  contractions  of  the  upper  extremi- 
ties took  place,  and  at  half-past  six  o'clock  in  tlie  morning  the  patient  died. 

Autopsy,  at  half- past  nine  a.m.,  November  11,  twenty-eight  hours  after  death 
(Prof.  Zenker) : 

Perforation  of  the  stomach,  with  effusion  of  the  contents  of  tlie  stomach  into  the 
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abdominal  cavity.  Softening  of  the  stomach.  Gicatriaial  stricture  of  tlie  cardia ; 
cicatrices  of  the  pt/loinis  and  duodenum.  Partial  maceration  of  tlie  peritoneum  (serosa 
of  the  small  intestine  and  hernial  sac).  Cutaneous  emphysema.  Hyperemia  of  tlie 
left  kidney.    Remains  of  pleiiritis  on  the  left  side. 

Ciidaver  of  medium  size,  iJowerfuUy  built,  and  well  nourished  ;  skin  tense,  of  a 
dusky  color,  with  large,  dark  cadaveric  spots,  much  inflated  and  crepitant  on  the 
abdomen,  left  side  of  the  chest  and  neck,  upper  parts  of  botli  thighs,  scrotum,  and 
penis ;  muscles  well  developed,  powerful,  briglit  red,  and  very  rigid.  The  sub- 
cutaneous tissue  over  the  symphysis  was  of  a  dirty-gray  color,  and  infiltrated  with 
serum. 

Abdomen:  On  opening  the  cavity  gas  escaped:  the  protruding  intestines  were 
covered  at  some  places  with  a  thin,  at  others  with  a  tliicker,  layer  of  dirty  brown 
colored  masses.  In  the  pelvis  were  several  ounces  of  a  dirty  brown,  very  oily 
fluid. 

The  small  intestine  was  considerably  distended  so  as  to  overlie  the  stomach  and 
occupy  the  entire  anterior  abdominal  space. 

The  stomach  was  very  much  contracted,  pushed  far  backwards,  and  was  covered 
on  its  cardiac  half  with  a  dirty  red  pulpy  substance.  The  pylo}-ic  portion  was  closely 
adherent  to  the  right  curvature  of  the  colon.  At  the  fundus  was  a  laceration  about 
ninectrn.  long  with  a  darh  colored  pulpy  border.  Over  the  whole  cardiac  half  the 
mucous  Tnembrane  was  thickened  in  the  form  of  blackish  emphysematous  eleva- 
tions, some  of  which  were  confluent  and  others  circumscribed;  while  over  the 
Ijyloric  half  the  mucous  membrane  appeared  smooth  and  pale.  Tli.e  cardia  was 
contracted  to  an  extraordinary  degree ;  its  lumen,  in  its  tense  condition,  meas- 
ured five  mm.  in  diameter,  and  was  surrounded  by  a  radiating  cicatrix  one  and  a 
half  ctm.  in  length.  At  the  lower  part  of  the  wsojjhagus  was  a  funnel-shaped  con- 
traction ;  the  mucous  membrane  was  immovable,  smooth,  with  a  dense  epithelial 
layer,  and  the  wall  thickened  for  a  length  of  from  3.5  ctm.  to  6  mm.  The  pylorus 
■was  moderately  narrowed,  and  just  admitted  the  little  finger ;  immediately  in  front 
of  the  pj'loric  valve  was  a  cicatrix  two  mm.  in  length,  and  occupying  a  third  part 
of  the  circumference,  from  which  radiated  several  striae. 

At  the  beginning  of  the  duodenum  was  an  ill-defined  cicatrized  spot  on  the 
mucous  membrane  with  short  striae  ;  in  the  rest  of  the  duodenum  the  mucous  mem- 
brane was  much  injected,  otherwise  normal.  The  small  intestine  was  throughout 
much  distended,  and  contained  a  little  yellow  chyme ;  the  mucous  membrane  for 
the  most  part  presented  a  deep  red  injection,  otherwise  it  was  normal,  except  that 
in  certain  places  the  serosa  was  very  soft  and  macerated.  The  lai-ge  intestine  con- 
tained a  small  quantity  of  pulpy  brown  faeces,  and  the  raucous  membrane  was 
somewhat  injected  in  spots. 

Sj)leen  of  normal  size,  extremely  soft,  and  its  surface  discolored ;  its  substance 
pale,  with  sjjots  of  a  dark  violet  color.  Liver :  right  lobe  attached  to  the  dia- 
phragm by  numerous  thin  fibrous  bands,  and  somewhat  diminished  in  size  in  its 
vertical  diameter ;  its  substance  of  a  uniform  reddish  brown  color,  and  engorged 
with  blood.    The  gall  bladder  contained  quite  a  large  quantity  of  pale  watery  bile. 
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Kidneys :  the  left  considerably  enlarged,  surface  smooth,  and  of  a  uniform  dark 
violet  color;  on  section  the  cortex  and  pyramids  were  extremely  congested,  and  of 
a  very  dark  violet  color.  The  right  kidney  was  much  smaller,  sof  tei-,  and  less  con- 
gested than  the  left. 

On  the  right  side  was  a  large  inguinal  hernial  sac  with  a  wide  opening,  contain- 
ing a  considerahle  quantity  of  a  dirty  gray  greasy  ichorous  fluid  ;  the  liernial  sac 
itself  was  softened  to  a  pulpy  consistence,  and  had  broken  down  into  an  ichorous 
matter. 

Bladder  contracted,  containing  a  little  pale  gray  watery  fluid. 

Client:  the  diaphragm  on  the  left  side  readied  to  the  fourth  rib.  The  left 
lung  was  everywhere  quite  firmly  adherent,  but  at  the  posterior  part  of  the  inferior 
lobe  there  was  an  extremely  firm  adhesion  by  means  of  a  thick  cicatrix  of  carti- 
laginous hardness.    The  right  lung  was  everywhere  free. 

The  preceding  case  is  of  great  importance  as  regards  the 
theory  of  softening  of  the  stomach,  for  the  reason  that  the 
accidental  laceration  of  the  hernial  sac  in  the  effort  at  reduc- 
tion, and  the  enormous  cutaneous  emphysema  which  followed, 
demonstrated  absolutely  that  the  perforation  of  an  air-con- 
taining abdominal  mscus  took  2)lace  during  life.  The  autopsy 
showed  an  unmistakable  softening  of  the  stomach  with  a  com- 
plete destruction  of  the  wall,  in  the  form  of  "a  laceration  nine 
ctm.  in  length  at  the  fundus,  with  a  blackish,  pulpy,  softened 
border."  Ficrthermore,  the  intestinal  convolutions  loere  found 
covered  loith  the  contents  of  the  stomach  ("  with  thinner  or 
thicker  layers  of  dirty-brown  colored  masses)."  If  the  perfora- 
tion had  not  occurred  until  after  death,  the  fluid  from  the 
stomach  Avould  not  have  been  so  uniformly  distributed  over  the 
surface  of  all  the  intestinal  convolutions.  This  result  was  due 
to  the  peristaltic  movements  of  the  intestines  after  the  contents 
of  the  stomach  had  escaped  into  the  peritoneal  cavity.  The 
softening  of  the  intestinal  serosa,  and  particularly  of  the  hernial 
sac,  was  also  caused  by  the  diffusion  of  the  ingesta  over  the 
bowels  ;  tliough,  as  regards  the  hernial  sac,  it  is  highly  probable 
that  the  lesion  had  begun  during  life,  because  otherwise  it  would 
be  difficult  to  explain  why  the  hernial  sac  was  instantly  torn  by 
a  taxis,  which  was  far  from  forcible.  Moreover,  the  "blackish, 
emphysematous  tumefactions,"  which  were  found  over  the  entire 
cardiac  region,  as  well  as  the  "blackish,  pulpy"  appearance  of 
the  seat  of  laceration  at  the  fundus,  make  it  very  probable  that 
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liemonliages  had  taken  place  during  lii'e  into  the  wall  of  the 
stomach. 

These  facts,  taken  in  connection  with  the  accepted  views  on  the 
physiology  of  digestion,  and  especially  with  the  results  of  Pavy's 
experiments  on  the  self -digestion  of  the  stomach, ^  seem  to  war- 
rant the  following  conclusions  in  regard  to  the  genesis  of  soften- 
ing of  the  stomach : 

Softening  of  the  stomach  never  occurs  except  when 
pepsin  and  acids  are  present  in  the  stomach  in  sufficient 
quantity. 

During  life,  and  under  normal  circumstances,  the  soft- 
ening is  prevented  by  the  abundant  circulation  of  alkaline 
blood  in  the  wall  of  the  stomach. 

After  death— when  the  circulation  is  arrested — this  pro- 
tection is  withdrawn,  and  softening  must  necessarily  occur 
if  suitable  quantities  of  pepsin  and  acids  be  present  at  the 
time  of  death  in  the  contents  of  the  stomach,  and  if  the 
body  have  not  cooled  too  rapidly.  The  more  graduallj^  the 
temperature  of  the  cadaver  falls  below  the  normal  tem- 
perature of  the  living  bodj^,  the  greater  is  the  activity  of 
the  pepsin,  which,  as  is  well  known,  digests  most  rapidly  at 
95°  F.,  and  loses  its  power  when  the  temperature  has  sunk 
to  about  39°. 

Since  even  a  small  amount  of  pepsin  is  still  effective,  provided 
it  be  accompanied  by  a  corresponding  quantity  of  acid,  the 
presence  of  large  quantities  of  the  latter  in  the  stomach  is  a 
very  important  factor  in  the  genesis  of  gastromalacia.  All 


'  The  maia  results  of  these  experiments  were :  that  parts  of  the  extremities  of  a 
living  animal  introduced  through  a  gastric  fistula  of  another  aaimal  are  digested; 
further,  that  the  surface  of  the  stomach  can  be  deprived  of  a  portion  of  its  epithelium 
without  the  injured  portion  being  thereby  subjected  to  self- digestion,  but  that  the 
latter  takes  place  whenever  the  current  of  blood  circulating  in  the  wall  of  the  stomach 
is  interrupted,  or  the  acidity  of  the  gastric  juice  becomes  excessive.  It  follows  almost 
inevitably  that  it  is  the  alkalinity  of  the  blood  circulating  in  the  wall  of  the  stomach 
which  protects  the  organ  from  self-digestion,  by  neutralizing  the  acid  in  the  mucous 
membrane.  Thii  immunity  of  the  mucosa  is  due  solely  to  the  extraordinary  vascularity 
of  the  wall  of  the  stomach,  while  parts  of  the  living  body  which  contain  comixirativcly 
less  blood — such,  for  instance,  as  the  foot  of  a  frog — contain  too  little  alkaline  blood 
to  long  withstand  the  action  of  the  acid  gastric  juice. 
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articles  of  food,  therefore,  like  milk,  sugar,  etc.,  whicli  readily 
undergo  acid  fermentation,  are  particularly  apt,  when  taken 
just  before  death,  to  induce  a  post-mortem  digestion  of  the 
stomach. 

The  failure  to  find  softening,  when  the  circumstances  under 
which  death  has  occurred  and  the  body  has  been  kept,  would 
lead  us  to  expect  the  lesion,  ma}'-  be  explained  by  the  action  of 
mrious  causes^  wliicli  either  prevent  its  occurrence,  or  at  least 
cliecJc  its  more  marked  denelopment.  Among  these — not  to 
mention  the  exposure  of  the  body  to  a  low  temperature — 
are  the  'presence  of  bile,  metallic  salts,  etc.,  and  the  accumu- 
lation of  large  quantities  of  peptones  in  the  interior  of  the 
stomach.  The  ingress  of  bile  into  the  stomach,  which  is  very  apt 
to  occur  in  cholera  infantum,  from  the  repeated  acts  of  vomit- 
ing, produces  a  precipitation  of  the  pepsin,  and  thus  checks 
the  digestive  action  of  the  gastric  juice  on  the  wall  of  the  stom- 
ach. This  result  is  favored  also  by  the  fact  that,  after  death,  the 
absorption  of  the  peptones  no  longer  continues  with  the  same 
facility  as  during  life. 

Softening  of  the  stomach  may  also  begin  before  death,  in 
fact,  may  even  proceed  to  complete  perforation ;  still,  such 
instances  are  extremely  rare  in  comparison  with  the  cases  in 
which  it  is  a  post-mortem  lesion.  Its  occurrence  during  life  is 
undoubtedly  possible  only  through  the  co-operation  of  several 
predisposing  causes,  such  as  the  excessive  formation  of  acids 
from  imperfect  digestion,  their  retention  in  the  stomach,  by  nar- 
rowing of  the  orifices,  or  other  causes,  thinning  of  the  wall  of 
the  stomach  by  gaseous  distention,  and  delicacy  or  other  morbid 
conditions  of  the  texture  of  the  stomach.  Daily  experience 
shows,  however,  that  these  favoring  conditions  are  all  insufii- 
cient  of  themselves  to  produce  a  softening  of  the  stomach,  and 
that  this  result  does  not  occur  until  the  incessantly  renewed, 
counteracting  influence  of  the  alkaline  blood  in  the  wall  of  the 
stomach  is  withdrawn  by  an  arrest  of  the  circulation,  such  as 
results  from  hemorrhages,  arterial  embolism,  etc.  Naturally, 
also,  the  self -digestion  will  be  more  intense  and  more  extensive, 
the  more  the  causes  above  mentioned  combine  with  this  factor 
to  produce  the  result  in  question.    For  otherwise  it  would  be 
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difficult  to  explain  wliy  in  the  rare  cases  of  ante-mortem  gastro- 
nialacia  the  self-digestion,  when  once  begun,  should  not  be 
limited,  as  it  is  in  the  formation  of  ulcers,  but  should  become 
diffuse  and  perhaps  induce  rapid  perforation.  Possibly,  more- 
over, a  complete  arrest  of  the  circulation  is  unnecessar}'- ;  it  may 
be  that  a  diminished  supply  of  alkaline  blood  in  the  wall  of  the 
stomach,  such  as  may  be  supposed  to  occur  in  collapse  or  during 
the  last  hours  of  life,  is  sufficient,  in  connection  with  the  auxili- 
ary cause  above  mentioned,  to  initiate  a  process  which,  under 
favorable  conditions,  may  complete  its  full  development  after 
death. 

The  fact  that,  in  cases  of  apparently  vital  gastroinalacia,  just  as  in  those  of 
post-mortem  origin,  it  is  the  most  de^Jendent  parts  of  the  stomach  which  are  soft- 
ened, is  no  certain  indication  of  the  cadaveric  character  of  the  process,  because  it  is 
extremely  probable  tH&t  shortly  before  death  the  contractions  of  the  stomach  become 
more. feeble.  The  vomiting  will  consequently  cease,  the  acid  chyme  accumulate  at 
the  fundus  of  the  stomach,  and  softening  take  place  at  that  point. 

Another  disputed  point  which  deserves  special  mention  is  the 
reciprocal  relation  between  diseases  of  the  brain  and  softening 
of  the  stomach.  In  the  early  part  of  the  present  century  Jaeger 
expressed  the  opinion  that  gastromalacia  owes  its  origin  ulti- 
mately to  a  morbid  condition  of  the  nervous  system,  and  after 
him  others  frequently  noticed  the  occurrence  of  softening  of  the 
stomach  coincidently  with  affections  of  the  brain  (basilar  menin- 
gitis, encephalitis,  etc.). 

A  compilation  of  cases  of  gastromalacia  made  by  me  from  the  records  of  the 
Pathologico  anatomical  Institute  of  this  city  showed  that,  out  of  2,053  autopsies, 
there  were  53  in  which  marked  softening  of  the  stomach  was  expressly  mentioned. 
Of  these  53  no  less  than  18,  or  a  full  third,  were  associated  with  disease  of  the 
brain.  This  number  of  cases  is,  of  course,  too  small  to  waiTant  a  positive  conclu- 
sion, but  the  proijortion  is  certainly  very  striking. 

The  question,  whether  this  frequent  association  of  the  two 
lesions  in  the  dead  body  is  an  accidental  or  a  causal  one  cannot 
be  decided  with  our  present  material.  Still,  I  would  call  attention 
to  the  fact  that  Rokitansky,  with  his  abundant  experience,  enter- 
tains no  doubt  of  the  intimate  relation  between  the  two  pro- 
cesses, nor  of  the  ante-mortem  origin  of  the  softenings  of  the 
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stomacli  found  after  death  in  connection  with  brain  diseases. 
Moreover,  the  same  inference  seems  to  be  warranted  by  the 
experiments  of  Schiff,  in  which  an  injury  to  certain  parts  of 
the  brain  resulted  in  hemorrhagic  infiltrations  and  local  soften- 
ing of  the  wall  of  the  stomach. 

Hemorrhage  of  the  Stomach. 

The  most  complete  account  of  the  older  literature  will  be  found  in  PlonqueVs 
Literat.  med.  digest.  1808,  under  the  articles  Haematemesis  und  Melaeiia. 
— Eulil-,  Jahresbericht  der  Berliner  CharitC  vom  Jahre  1832.  Rust's  Magaz.  183.'). 
S.  302.— Zirts.?«?i,  Ueher  Morbus  niger.  Schmidt's  J.-B.  22.  S.  172,  1838.—  Willigk, 
Sectionsergebnisse,  etc.  Prager  Vierteljahrschrift.  1853.  Bd.  II.  S.  1  ;  18G5.  Bd. 
IV.  S.  18 ;  1856.  Bd.  II.  S.  1.  if.—  Oshorne,  On  some  leading  facts,  etc.  Dublin 
Journal.  Febr.  Vol.  XV.  p.  107.  1S53. —Eoiclnml,  Todtlichcs  Blutbrechen, 
etc.  Union.  19.  1857.  Schmidt's  J.-B.  96.  S.  61.— Le  Diherder  u.  Fauvel, 
Oesophagusvaricen  mit  Blutung.  Gaz.  hebd.  V.  13.  1858. — Brisiowe,  Varicose 
ulcer  of  the  oesophagus,  etc.  Transact,  of  the  Patli.  Soc.  Loud.  Vol.  VIII.  p.  175. 
—LiljeUrn,  llygiea.  Band  19.  Schmidt's  J.  -B.  102.  S.20G.— ^.  v.  Graefc,  2  Fiille 
von  plotzlicher  und  incurabler  Amaurose.  Archiv  fiir  Ophthalmol.  VII.  2.  S. 
143.  1860. — ■  Filcentschev,  Fall  von  plotzl.  Amaurose,  etc.  Archiv  fiir 
Ophthalm.  VIII.  209. — HnnrlHeltl  Jones,  On  haematemesis,  etc.  Med.  Cliir. 
Transact.  XLIII.  p.  353. — Baeutnler,  Ein  Fall  von  Verschliessung  der  V.  cav. 
inf.  u.  s.  w.  Deutsche  Klinik.  1802.  No.  12  u.  14. — Binz,  Perforirendes  Magen- 
geschwiir  bei  Neugeborenen.  Berliner  klin.  Wocheuschr.  1865.  Nos.  15,  16. — 
Em.il  Rollet,  Wiener,  medic.  Zeitschrift.  No.  99-101.  Canstatt's  Jahrcsber.  1866. 
I.  S.  207. — Murchison,  A  treatise  on  the  continued  fevers  of  Great  Britain. 
1862. —  Walter  Jones,  Fatal  liemorrhage  in  cirrliosis  of  the  liver,  Lancet.  Feljr. 
ISaS. —Hutchmson,  Amaurosis,  etc.  Ophthalm.  Hosp.  Rep.  VI.  3.  218. — Spie- 
gelherg,  Zur  Melaena  neonatorum.  Jahrb.  der  Kinderheilk.  II.  1869.— Soo?;, 
Annales  de  la  Societ.  de  Med.  d'Anvers.  Decbr.  Ref.  Canstatt's  J.-B.  II.  218. 
1870. — 3//cM,  Transfu.sion  mit  Erfolg  nach  einer  profusen  Magenblutung,  etc. 
Berliner  klin.  Wochensclirift.  1870.  No.  ^1.— Wilson  Fox,  Diseases  of  the  stom- 
ach, 1873,  -with  an  account  of  the  literature  of  tlie  subject,  p.  204. — Landau, 
XJeber  Melaena.  Habilitationsschrift.  Breslau.  1874. 

Historical  Introduction. 

The  Hippocratic  school  of  medicine,  as  is  well  known,  taught 
that  the  human  body  contains  blood,  mucus,  yellow  and  black 
bile  {^^')(p\'qv  ^av^7]v  Kai  fxekaivav,^'  Hippokratis  Lib.  de  nat.  horn, 
autore  Foesio.  p.  225).    Black-looking  masses  of  blood  in  the 
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vomited  matters  or  in  the  stools,  tlie  dark  color  of  which  was 
due  to  their  long  retention  in  the  stomach,  were  therefore  regard- 
ed as  black  bile,  and  the  disease  of  which  this  was  the  symptom 
was  called  melaena  or  morbus  niger,  a  full  description  of  which 
is  given  in  the  second  book  of  Hippocrates'  "  De  Morbis,"  p. 
486.  The  vomiting  of  black  blood  was  called  "  Domiius  melan- 
cholicus,'''  and  was  referred  to  tJie  spleen,  because  this  organ 
was  supposed  to  secrete  a  "succus  melancholicus  coloris  nigri- 
cantis."  And  so  when  the  autopsy'  in  cases  of  death  from 
melsena  revealed  an  alteration  in  the  form  and  color  (black)  of 
the  spleen,  the  dependence  of  the  black  vomiting  upon  morbid 
conditions  of  the  spleen  seemed  placed  beyond  doubt.  But 
gradually  the  conviction  began  to  gain  ground  that  this  dark 
matter  discharged  by  vomiting  or  stool  was  neither  a  secretion 
from  the  spleen  nor  bile  from  the  liver,  but  only  altered  blood. 
This  opinion,  which  is  the  one  now  accepted,  was  based  upon 
the  observation  that  the  quantity  of  black  vomited  matters  was 
too  large  to  be  regarded  as  a  secretion  of  the  liver  or  spleen,  and 
furthermore,  upon  the  discovery  in  certain  post-mortem  exami- 
nations that  while  the  liver  and  spleen  revealed  no  lesion,  the 
same  black  matter,  which  the  patient  had  vomited  during  life, 
could  be  seen,  on  the  application  of  "gentle"  pressure  to  the 
wall  of  the  stomach,  to  directly  "  exude  "  from  the  gastric  ves- 
sels. Finally,  Portal'  subjected  this  "bills  atra"  to  a  phj^sico- 
physiological  examination,  and  was  led  by  various  considera- 
tions— above  all,  by  the  absence  of  any  bitter  taste — to  the  follow- 
ing conclusion  :  ' '  The  Hack  matter  discharged  by  vomiting  and 
stool,  sometimes  only  by  vomiting,  less  frequently  only  by  stool, 
is  not  of  tlie  nature  of  hile,  but  is  blood,  which  acquires  its  black 
color  in  the  alimentary  canal,  unquestionably  because,  being  no 
longer  in  contact  with  oxygen  gas,  it  becomes  carbonated,  etc." 

Thus  by  the  beginning  of  the  present  century  the  "black 
bile"  had  disappeared  from  pathology,  and  the  morbus  niger 
had  been  referred  to  the  category  of  gastric  and  intestinal  hem- 
orrhages. 

'  See  e,g.,  Simson,  De  re  medic,  diss.  Edinb.  1720.  p.  154;  Hertiva  (F.  Hoffmann), 
De  morbo  nigro  Hippokr.  diss.  Halas.  1701.  §  8. 

^  Sammlung  ausorlesener  Abhandl.  19.  Baud.  S.  333.  ff.  1800. 


HEMOERHAGE  OF  THE  STOMACH. 


271 


Pathological  Anatomy. 

In  persons  dying  from  lisematemesis  there  is  usually  found, 
in  addition  to  general  ansemia,  a  large  quantity  of  fluid  or  coag- 
ulated blood  in  the  stomach.  According  to  the  degree  to  which 
the  effused  blood  has  been  acted  upon  by  the  gastric  Juice,  the 
color  varies  from  a  brown  to  a  black,  owing  to  the  conversion  of 
the  haemoglobin  by  the  gastric  acids  into  hsematin,  which,  as 
is  well  known,  has  a  brown  appearance  in  an  acid  solution. 

The  quantity  of  blood  found  in  the  stomach  varies  consid- 
erably, from  a  few  particles  of  a  coffee-ground  appearance  to 
large  coagula,  which  All  up  the  entire  cavity,  and  restore  the 
contour  of  the  organ. 

In  many  cases  the  most  careful  examination  fails  to  reveal 
the  source  of  the  hemorrhage.  When  the  bleeding  has  been 
purely  capillary,  the  preceding  congestion  of  the  mucous  mem- 
brane may  have  been  so  relieved  by  the  hemorrhage  that  the  sur- 
face appears  as  pale  as  other  mucous  membranes.  In  other 
cases  the  tissue  of  the  mucous  membrane  is  found  infiltrated 
with  blood,  or  covered  with  hemorrhagic  erosions  ;  under  these 
circumstances  the  quantity  of  effused  blood  found  in  the  cavity 
itself  is  usually  quite  small.  The  first  of  these  lesions — the 
hemorrhagic  infiltration — consists  of  bluish  red  spots  of  larger 
or  smaller  size,  and  is  very  often  accompanied  by  the  "hemor- 
rhagic erosions."  The  latter  are  composed  of  small  round  or 
oblong  excavations  in  the  mucous  membrane,  which  itself  pre- 
sents an  unaltered  appearance,  except  that  it  is  relaxed,  pulpy, 
red,  or  perhaps  pale.  The  erosions  are  sometimes  very  few  in 
number ;  at  other  times  the  mucous  membrane  is  covered  with 
them,  especially  in  the  pyloric  half  of  the  stomach.  Their 
favorite  situation  is  on  the  top  of  the  folds  of  mucous  mem- 
brane, perhaps  because  the  pressure  from  their  juxtaposition 
impedes  the  reflux  of  blood.  Usually  the  solution  of  continuity 
in  the  mncous  membrane  is  not  detected  until  the  adherent 
blackish-brown  coagulum  has  been  removed. 

According  to  Willigk's  reports,  hemorrhagic  erosions  are  found  in  not  quite  two  . 
per  cent,  of  post-mortem  examinations  (81  times  out  of  4,547,  or  about  1.8  per 
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cent.).  Both  sexes  arc  affected  in  about  equal  proportions  (in  2,114  autopsies  of 
males,  erosions  were  found  3G  times=1.7  per  cent.;  in  2,433  autopsies  of  females,  45 
times=1.8  per  cent.). 

In  another  series  of  cases  tlie  hemorrhage  is  found  to  proceed 
from  the  erosion  of  a  large  vessel,  and  the  coagulum  adhering 
to  the  mucous  membrane  can  be  traced  into  the  ruptured  ves- 
sel. Sometimes  this  vessel  lies  upon  the  site  of  a  recent  lesion 
of  the  mucous  membrane,  a  gastric  ulcer,  or  a  carcinoma  ;  at 
other  times  a  copious  hemorrhage  proceeds  from  the  rupture 
of  a  varicose  vein,  or  of  an  aneurism  of  a  vessel  in  the  neigh- 
borhood. Finally,  the  blood  found  in  the  stomach  after  death 
occasionally  comes,  not  from  the  wall  of  the  stomach  itself,  but 
from  hemorrhage  in  the  cavities  of  the  nose  and  mouth,  in  the 
oesophagus  or  in  the  air-passages,  the  blood  passing  into  the 
stomach  by  swallowing. 

Etiology  and  Pathogenesis. 

The  immediate  cause  of  the  hemorrhage  is  always  a  loss  of 
resisting  power  on  the  part  of  the  loall  of  the  vessel  to  the  blood- 
pressure  within  the  vessel.  The  conditions  under  which  this 
disproportion  occurs  are  of  the  most  diverse  character.  Usually 
the  two  factors — the  increase  of  the  Mood-pressure  and  the 
alteration  in  the  wall  of  the  vessel — act  in  combination,  and, 
therefore,  in  our  classification  of  the  causes  of  gastric  hemorrhage 
under  the  one  or  the  other  of  these  categories,  it  is  to  be  under- 
stood, without  our  constantly  referring  to  it,  that  the  other  etio- 
logical factor  may  also  be  present. 

Until  recently  a  solution  of  continuit}'"  in  the  w.all  of  the 
vessel  was  regarded  as  indispensable  to  the  occurrence  of  hemor- 
rhage ;  but  the  recent  discoveries  of  Colinheim  in  regard  to  venous 
stasis  and  inflammation  have  shown  that  this  lesion  is  no  longer 
a  prerequisite,  at  least  not  for  the  circumscribed  parenchymatous 
hemorrhnges  with  which  we  have  become  familiar  in  the  case  of 
hemorrhagic  erosions,  and  whose  origin  in  a  simple  diaj^edesis  of 
red  blood  corpuscles  must  now  be  accepted  as  demonstrated  in 
the  majority  of  instances.  The  special  causes  of  gastric  hemor- 
rhage may  be  classified  under  the  following  groups. 
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1.  Direct  injury  to  the  gastric  vessels  by  means  of  wounds 
to  tlie  wall  of  the  stomach  (for  example,  by  sharp  bodies  which 
have  been  swallowed),  or  by  means  of  corrosive  chemical  sub- 
stances. Under  the  latter  head  may  be  classed  even  the  normal 
gastric  juice,  when  derangements  of  the  circulation  have  given  it 
an  opportunity  to  exert  its  corrosive  power.  This  is  the  explana- 
tion of  the  gastric  hemorrhages,  which  occur  in  simple  ulcer  of 
the  stomach  and  in  carcinoma,  and  which,  in  the  latter  affection, 
are  favored  to  an  important  degree  by  the  formation  of  thrombi, 
by  local  stases,  and  by  the  delicacy  of  the  newly  formed  vessels. 

2.  Disease  of  the  wall  of  the  vessel,  e.  g. ,  varices,  aneurisms 
of  large  arteries  in  the  neighborhood,  which  become  adherent  to 
the  wall  of  the  stomach  and  perforate  it,  and  degenerative  pro- 
cesses in  the  gastric  vessels  themselves,  such  as  fatty  degenera- 
tion or  atheroma.  Probably,  also,  the  hemorrhages  which  occur 
in  severe  inflammation  of  the  stomach  should  be  regarded  as 
dependent  upon  an  alteration  in  the  walls  of  the  vessels. 

3.  Venous  stases  in  the  loall  of  the  stomach,  leading  to  a 
diapedesis  of  the  red  blood  corpuscles,  or  to  raptures  of  the 
capillaries  with  extravasation  of  blood  upon  tlie  free  surface  of 
the  organ.  The  immediate  cause  of  these  stases  is  an  obstruction 
to  the  portal  circulation,  either  in  the  liver  or  on  this  side  of  it, 
such  as  occurs  in  pylephlehitis,  in  pressure  on  the  portal  vein  by 
tumors  near  the  transverse  fissure,  in  cirrhosis  of  the  liver  with 
constriction  of  the  portal  vessels  by  neoplastic  connective  tissue, 
in  icterus  when  the  branches  of  the  portal  vein  are  compressed 
in  consequence  of  biliary  obstruction,  in  the  pigment  liver  when 
the  portal  vessels  in  the  liver  are  occluded  by  flakes  of  pigment, 
in  multilocular  hydatids  of  tlie  liver ;  finally,  we  may  here  in- 
clude also  the  hsematemesis  which  occurs  when  the  cessation  of  a 
regularly  recurring  hemorrhoidal  bleeding  has  led  to  stasis  and 
mcreased  lateral  pressure  in  the  inferior  mesenteric  vein,  and 
thus  indirectly  in  the  veins  of  the  stomach.  In  stenosis  of  the 
vena  cava  inferior  beyond  the  entrance  of  the  hepatic  veins,  and 
also  in  heart  and  lung  diseases,  the  cause  of  the  gastric  hemor- 
rhages is  more  remote,  because  here  the  stasis  occurs  primai-ily 
in  the  liepatic  veins,  and  from  them  extends  secondarily  into  the 
radicles  of  tlie  portal  vein.    A  portion  of  the  venous  blood  of  the 
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stomach,  however — viz.,  tlie  portion  in  the  area  of  distribution  of 
the  superior  gastric  vein — does  not  flow  through  tliis  vessel  into 
the  portal  vein,  but  into  tlie  system  of  the  cava  through  the  in- 
ferior oesophageal  and  diaphragmatic  veins,  which  communicate 
with  branches  of  the  superior  gastric,  so  that  stases  which 
originate  at  the  heart  may  extend  directly  to  the  wall  of  the 
stomach  without  taking  the  cii-cuitous  route  of  the  hepatic  circu- 
lation. 

In  this  class  of  hsematemeses  depending  upon  venous  congestion  are  to  be  included 
also  some  of  tlie  gastric  hemorrhages  observed  in  new-horn  children  (melmna  iieona- 
torum)  during  the  iirst  few  days  of  life,  or  at  least  during  the  course  of  the  first 
month.  If  in  the  period  immediately  following  birth  the  respiration  be  imperfectly 
established,  the  right  heart  will  have  difiiculty  in  emptying  itself  through  the  pul- 
monary artery,  and  thus  stasis  in  the  gastric  vessels  and  hemorrhage  may  readily  be 
produced  in  the  way  above  described. 

The  majority  of  cases  of  melsena  neonatorum  are,  however,  probably  due  to  the 
existence  of  gastric  or  duodenal  ulcers.  At  least,  this  source  of  hsematemesis  in 
new-born  children  has  of  late  been  repeatedly  demonstrated  at  autopsies.  Thus 
Buhl  and  Hecker,  Spiegelberg,  Binz,  and  Landau  found  iu  the  examinations  made 
by  them  sometimes  duodenal,  at  other  times  gastric  ulcers  covered  with  coagula  of 
blood.  In  Landau's  preparation  there  was  also  a  thrombosis  of  the  umbilical  vein. 
When  the  expansion  of  the  lung  takes  place  imperfectly  in  the  new-born  child,  small 
coagula  may  readily  escape  from  the  umbilical  vein  through  the  ductus  arteriosus 
Botalli  into  the  descending  aorta  and  gastric  arteries,  and  may  thus,  according  to 
Landau,  lead  to  the  formation  of  gastric  ulcers  by  an  embolic  method  similar  to 
that  in  which  the  round  ulcer  is  produced  in  adults.  Embolism  of  a  gastric  artery 
may  occur  in  another  way :  a  thrombus,  forming  originally  in  the  umbilical  vein, 
is  driven  through  the  ductus  venosus  Arantii  into  the  ductus  Botalli,  becomes  im- 
pacted there,  and  gives  rise  to  further  emboli.  According  to  Landau,  therefore,  the 
ulcers  in  the  stomach  and  duodenum,  which  are  the  immediate  caxise  of  mdmna,  are  pro- 
duced post  partum  through  emboli  coming  either  from  a  2}rimari/  thrombus  of  tha 
umbilical  vein,  or  from  a  secondary  thrombus  of  the  ductus  Botalli — the  thrombosis 
itself  being  occasioned  by  a  feeble  action  of  the  heart,  by  a  long  delay  in  the  estab- 
lishment of  respiration,  or  by  compression  of  the  umbilical  cord. 

Whether  an  arterial  congestion  ever  exerts  sufficient  pressure 
to  rupture  the  walls  of  the  capillaries,  I  very  much  question ;  and 
yet  it  is  not  to  be  denied  that  a  sudden  suppression  of  the  menses 
may  sometimes  lead  to  congestions  as  well  as  to  hemorrhages  iu 
various  organs,  particularly  the  stomach. 

It  is  well  known,  also,  that  in  cases  of  chronic  amenor- 
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rhoea,  regularly  recurring  hemorrhages,  accompanied  by  moli- 
mina  mensinm,  may  occur  in  the  stomach  as  well  as  in  other 
organs.  Still,  the  discoveries  oi  Colinheim  in  regard  to  con- 
gestion, stasis,  etc.,  have  shown  the  necessity  of  caution  iu 
our  interpretation  of  these  hemorrhages  from  collateral 
fluxion."  It  becomes  necessary  to  inquire,  therefore,  whether 
such  congestive  hemorrhages  may  not  be  due  to  a  morbid  defi- 
ciency of  resisting  power  on  the  part  of  the  vessels,  and,  above 
all,  whether  in  cases  of  vicarious  menstruation  an  important 
part  in  the  causation  of  the  hemorrhage  may  not  be  played  by 
the  cJdoTosis^  wliich  itself  induces  a  fatty  metamorphosis  of  the 
walls  of  the  vessels,  and  which,  as  Vircliow  ^  has  recently  spe- 
cially insisted,  produces  increased  vascular  pressure  by  the  hypo- 
plasia of  the  vessels  which  attends  this  affection — both  of  which 
conditions  evidently  favor  a  rupture  of  the  gastric  vessels. 

The  gastric  hemorrhages,  which  occur  in  cases  of  hemorrhagic 
diathesis,  are  probably  also  to  be  explained  by  a  hypoplasia  of 
the  circulatory  apparatus  in  connection  with  a  relative  excess  of 
blood  ;  at  least,  the  results  of  Virchow's  autopsies  are  very  favor- 
able to  such  an  hypothesis. 

4.  The  causes  of  the  gastric  hemorrhages  which  occur  in 
scorhiitiLS,  yellow  fever,  and  a<2ute  yellow  atroiihy  of  the  liver, 
are  at  present  unknown.  Experiments  certainly  seem  to  show 
that  the  extravasations  in  these  cases  may  be  directly  due  to 
qualitative  alterations  of  the  blood  itself,  without  any  secondary 
mal-nutrition  of  the  wall  of  the  vessel.  In  scorbutus,  however, 
notwithstanding  numerous  analyses,  no  positive  evidence  of  such 
an  alteration  in  the  blood  has  ever  yet  been  obtained.  In  yellow 
fever  and  malignant  jaundice,  the  hsematemesis  as  well  as  the 
acute  hemorrhagic  diathesis  may  be  favored  by  the  dissolution 
of  the  red  blood  corpuscles  by  the  bile-acids  ;  but  this  by  no 
means  wholly  explains  the  pathogenesis  of  hsematemesis  in  these 
severe  hepatic  diseases,  because,  especially  in  acute  yellow 
atrophy  of  the  liver,  the  enlargement  of  the  spleen  in  connection 
with  the  portal  hemorrhages  points  unmistakably  to  the  co- 
operation of  mechanical  conditions,  particularly  obstructions  in 
the  portal  circulation. 


'  Ueber  die  Ohlorose,  etc.  Berlin. 
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To  an  altered  composition  of  the  blood  may  be  referred  also 
tlie  gastric  liemorrliages  which  occur  in  chronic  diseases  of  the 
spleen.  It  is  probable  that  the  diminution  in  the  number  of  red 
blood  corpuscles  in  these  affections,  by  inducing  a  general  mal- 
nutrition of  the  body,  occasions  also  a  loss  of  resisting  power  on 
the  part  of  walls  of  the  vessels,  and  thus  favors  the  occurrence 
of  rupture.  In  the  same  way  we  may  perhaps  explain  the 
gastric  hemorrhages  which  are  observed  during  the  course  of 
exhausting  diseases,  typhus,  recurrent  fevers,  etc. 

In  some  cases  the  hemorrhage  arises,  not  from  the  gastric 
vessels,  but  from  some  source  above  or  below  the  stomach,  and 
the  blood  after  passing  into  the  stomach,  accumulates  there 
until  it  finally  excites  vomiting.  Thus  hemorrhages  from  the 
nasal  or  pharyngeal  cavities,  or  the  swallowing  of  blood  during 
birth  in  the  case  of  new-born  children,  may  give  rise  to  an  erro- 
neous diagnosis  of  gastric  hemorrhage  or  melsena  neonatorum. 
So  also  in  cases  of  bleeding  high  up  in  the  intestines,  the  blood 
may  regurgitate  into  the  stomach,  and  induce  hsematemesis,  as 
not  very  unfrequently  occurs  in  duodenal  ulceration,  or  in 
typhoid  fever  when  the  disease  extends  into  the  upper  parts  of 
the  intestine. 

The  blood,  whatever  its  source,  if  it  remain  for  some  time  in 
the  stomach,  is  altered  by  the  gastric  juice  in  the  manner  de- 
scribed above,  and  is  at  last  either  vomited  or  passes  off  in  the 
stools  as  a  black,  tarry  matter. 

When  the  hemorrhages  take  place  into  the  tissues  of  the 
wall  of  the  stomach  instead  of  upon  the  free  surface,  the  so-called 
"  liemorrhagic  erosions"  are  ultimately  produced,  the  genesis 
of  which  is  still  involved  in  some  obscurity.  Rokitansky's 
theory  is  that  the  hemorrhages  and  erosions  are  both  occa- 
sioned by  the  solvent  action  of  an  excessively  acid  gastric 
juice,  or,  as  he  himself  explains  it:  "A  change,  beginning 
in  hyperemia,  takes  place  in  the  secretion  of  the  pepsin 
glands,  wliereby  the  secretion  becomes  abnormally  acid,  and 
dissolves  lirst  the  secretory  organs,  and  then  the  tissue  and 
vessels,  thus  inducing  hemorrhage."  This  explanation  is, 
liowever,  unsatisfactory,  because  it  presupposes  an  undemon- 
strated  functional  derangement  of  the  glands  as  the  essential 
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cause  of  the  pathologico-aiiatomical  lesion.  If  we  recall  the  fact 
that  every  considerable  infiltration  of  the  gastric  parenchyma 
with  blood  is  dependent  upon  an  obstruction  of  the  vessels,  and 
that  every  interruption  of  the  circulation  occasions  a  diminution 
in  tlie  alkalinity  of  the  affected  part,'  it  is  apparent  that  a  loss 
of  substance — an  "erosion" — will  be  the  natural  result  of  the 
action  of  the  gastric  juice  upon  the  part  which  has  been  infiltrated 
with  blood.  Now,  the  wall  of  the  stomach  is  specially  liable  to 
the  occurrence  of  a  hemorrhagic  infiltration.  The  very  arrange- 
ment of  the  capillaries,  their  interposition  between  single  venous 
radicles  on  one  side,  and  double  arterial  radicles  on  the  other, 
impedes  to  a  certain  extent  the  How  of  the  capillary  blood.  The 
contraction  of  the  muscles,  especially  during  digestion,  has  a 
similar  effect.  If  to  these  causes  we  add  also  a  continuous  pas- 
sive congestion  from  remote  causes,  such  as  diseases  of  the  liver 
(cirrhosis),  cardiac  diseases,  respiratory  diseases  with  vascular 
disturbances  (emphysema,  pneumonia,  etc.),  or  transient  obstruc- 
tion of  the  circulation,  as  in  the  act  of  vomUing,  it  is  easy  to  see 
how  a  laceration  of  the  wall  of  a  vessel  and  the  formation  of  a 
hemorrhagic  infiltration  can  be  produced.  The  same  explanation 
will  apply  also  to  the  very  frequent  occurrence  of  erosions  in 
gastritis.  As  soon  as  the  vessels  have  become  seriously  altered 
by  this  disease,  a  profuse  diapedesis  of  red  blood  corpuscles 
takes  place  from  the  capillary  membranes,  under  the  co-operat- 
ing influence  of  the  above-mentioned  causes,  and  stagnation  is 
produced.  But  when  a  considerable  quantity  of  blood  is  extra- 
vasated  into  the  coats  of  the  stomach,  the  normal  circulation  in 
the  district  of  the  hemorrhagic  infiltration  is  interrupted,  and  the 
continuously  renewed  neutralization  of  the  gastric  juice  by  the 
alkaline  blood  is  thereby  prevented.  In  this  limited  portion  of 
the  wall  of  the  stomach  there  now  necessarily  ensues  a  "  self- 
digestion,"  which  manifests  itself  in  the  form  of  a  hemorrhagic 
erosion  on  the  inner  surface  of  the  stomach. 

If  Willigk's  compilation  of  cases,  in  which  hemorrhagic  ero- 
sions were  found  after  death  (81  out  of  4,547  autopsies)  be  ana- 
lyzed with  reference  to  the  relative  numbers  at  different  ages,  it 


'  For  the  details  on  this  point  see  the  chapter  on  the  Etiology  of  Gastric  Ulcer. 


278     LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

will  be  found  that,  although  the  total  number  of  cases  in  the 
two  sexes  is  about  the  same,  women  exhibit  an  extraordinary 
disposition  to  the  disease  between  forty  and  fifty  years  of  age. 
Thus,  while  between  ten  and  eighty  years  the  frequency  of  the 
affection  for  each  decade  averages,  without  great  variations, 
about  one  to  sixty — that  is,  hemorrhagic  erosions  are  found 
once  in  every  sixty  autopsies— the  proportion  suddenly  rises  in 
the  fifth  decade  to  one  in  twenty-seven.  This  result  I  believe  to 
be  undoubtedly  due  to  the  cessation  of  the  menses  at  this  period, 
and  to  the  resulting  congestions  in  various  parts  of  the  body. 

The  absolute  frequency  of  gastric  hemorrhage  can  be  esti- 
mated only  approximately,  and  is  a  question  of  subordinate 
importance.  Handtield  Jones  has  observed  hsematemesis  seventy- 
two  times  in  ten  thousand  cases  of  disease.  Of  more  practical 
importance  is  a  tabulation  based  upon  the  relative  frequency  of 
the  causes  of  gastric  hemorrhage.  Such  a  scale  is  given  by 
Bamberger,  who  has  arranged  the  diseases  which  occasion  this 
symptom  in  the  following  descending  order  :  simple  ulcer,  car- 
cinoma, hemorrhagic  erosion  and  mechanical  obstruction  of  the 
vessels,  poisoning,  wounds,  and  foreign  bodies,  dyscrasise  (scor- 
butus), inflammations  of  the  mucous  membrane,  rupture  of 
large  aneurisms  (aortic,  cceliac),  and  vicarious  hemorrhages. 

The  female  sex  appears  to  suffer  from  h^matemesis  more 
frequently  than  the  male.  According  to  Handfield  Jones's  com- 
pilation, the  proportion  is  seventy-four  per  cent,  females  to 
twenty-six  per  cent,  males — a  proportion  which  our  previous 
consideration  of  the  causes  of  the  disease  would  have  led  us  to 
expect. 

Hsematemesis  occurs  at  every  age^  but  certain  forms  are  met 
with  only  at  certain  periods  of  life,  as,  for  instance,  the  meljena 
neonatorum,  and  the  hemorrhages  of  the  gastric  mucous  mem- 
brane which  are  connected  with  menstruation,  chlorosis,  and  the 
menopause. 

The  hemorrhage  usually  takes  place  spontaneously,  but  in 
some  cases  its  occurrence  seems  to  be  due  to  certain  exciUnq 
causes,  which  by  themselves  are  insufllcient  to  induce  hemor- 
rhage in  a  sound  gastric  mucous  membrane,  but  are  able  to 
effect  a  rupture  when  a  tendency  to  hemorrhage  already  exists 
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on  the  part  of  tlie  vessels.  Under  this  head  may  be  enumerated 
mental  excitement,  strains  and  concussions  of  the  body,  over- 
distention  of  the  stomach,  etc. 

Symptomatology.       !^  ^  S     W  E  ST-  F 1 D  i  N  C 

;.,ED1C0-CHIRURG1CAL  SOCIETY 
In  some  cases  gastric  hemorrhage  is  unattended  by  any 

symptoms.  Thus,  if  the  blood  extravasated  into  the  cavity  of 
the  stomach  be  small  in  amount  and  be  discliarged,  not  by 
vomiting  but  in  the  stools,  which  are  naturally  not  often  in- 
spected by  the  patient,  the  occurrence  of  a  gastric  hemorrhage 
may  be  entirely  unsuspected ;  and  it  is  quite  probable  that  in 
severe  gastric  catarrhs,  in  carcinoma  of  the  stomach,  and  in  other 
diseases  attended  by  slight  gastric  hemorrhages,  such  extravasa- 
tions occur  much  more  frequently  than  is  commonly  supposed. 
The  same  is  true,  also,  for  the  great  majority  of  hemorrhagic 
erosions,  which  are  ordinai'ily  first  discovered  accidentally  at  the 
autopsy. 

When  recognizable  quantities  of  blood  are  discharged  by 
vomiting  or  stool,  the  nature  of  the  symptoms  will  depend  upon 
the  severity  of  the  hemorrhage.  If  the  loss  of  blood  be  moderate, 
the  previous  symptoms  of  the  disease  or  the  apparently  healthy 
condition  of  the  patient  will  not  be  materially  changed  ;  if,  how- 
ever, large  quantities  of  blood  are  poured  out  into  the  stomach, 
symptoms  arise  which  indicate  unmistakably  the  serious  nature 
of  the  accident.    These  symptoms  are  usually  as  follows  : 

After  having  for  some  time  previousl}^  suffered  from  the 
usual  s3^mptoms  of  gastric  ulcer,  cirrhosis  of  the  liver,  etc.  (see 
above),  the  patient  is  now  attacked  with  a  sensation  of  pressure, 
fulness,  warmth,  pulsation,  and  similar  feelings  in  the  epigas- 
trium, accompanied  by  nausea,  an  unpleasant  insipid  taste,  and 
the  sensation  as  if  a  fluid  were  rising  into  the  oesophagus.  As 
the  blood  is  poured  out  into  the  cavity  of  the  stomach,  direct 
symptoms  of  hemorrhage  occur — giddiness,  ringing  in  the  ears, 
glimmering  before  the  eyes,  and  faintness,  while  the  pulse  be- 
comes frequent  and  small,  or  may  entirely  disappear.  The 
nausea  now  increases,  a  violent  attack  of  vomiting  ensues,  and 
Mie  blood  is  discharged  in  a  single  sudden  gush  or  intermittingly, 
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through  the  mouth  or  through  both  the  mouth  and  the  nose. 
At  the  same  tmie  there  is  ahnost  always  some  coughing  from 
irritation  of  the  larynx  by  blood  which  has  entered  the  cavity 
during  the  act  of  vomiting.  This  fact  should  be  borne  in  mind, 
because  when  the  patient  is  afterwards  questioned  as  to  whether 
the  blood  was  vomited  or  coughed  up,  he  is  very  apt  to  suppose, 
from  the  coughing  which  attended  the  hsematemesis,  that  the 
iblood  was  really  expectorated.  In  very  rare  cases  ("internal 
hemorrhage")  the  blood  is  neither  vomited  nor  coughed  up, 
but  remains  in  the  stomach,  over  which  the  percussion  note 
becomes  more  and  more  dull,  until,  finally,  the  blood  passes  off 
in  the  stools ;  the  symptoms  in  the  meantime  being  those  of  a 
profuse  concealed  hemorrhage,  the  patient  becoming  pale  and 
cold,  collapsed,  pulseless,  and  affected  with  tremors  or  con- 
vulsions. If  the  hemorrhage  be  very  profuse,  immediate  death 
may  ensue  under  these  symptoms,  whether  the  blood  remains  in 
the  stomach  or  be  discharged  externally. 

The  vomited  blood  presents  different  appearances,  according 
to  the  duration  of  its  detention  in  the  stomach.  If  it  be  vomited 
immediately,  it  has  the  usual  appearance  of  arterial  or  venous 
blood.  Usually  it  is  partly  fluid,  partly  in  coagulated  masses — 
in  the  latter  form,  of  course,  only  when  the  blood  has  remained 
in  the  stomach  for  some  time  before  it  was  vomited.  Generally 
its  appearance  is  similar  to  that  of  coffee-grounds  or  chocolate, 
or  perhaps  it  may  still  better  be  compared  to  that  of  moistened 
soot.  This  change  in  color  is  due  to  the  action  of  the  gastric 
juice  upon  the  red  haemoglobin  of  the  blood,  which,  under  the 
influence  of  acids,  becomes  decomposed  into  globulin  and  hoima- 
tin^  the  latter  giving  to  the  vomited  matters  its  brown-red  color. 
This  alteration  in  color  is  consequently  always  an  indication 
that  the  blood  has  for  some  time  been  in  contact  with  the  gastric 
juice,  and  although,  in  my  opinion,  it  cannot  be  inferred  merely 
from  this  appearance  that  the  hemorrhage  is  arrested,  still  it  is 
at  least  safe  to  conclude  that  no  very  profuse iveBix  bleeding  is 
taking  place.  The  quantity  of  the  vomited  blood  varies  con- 
siderably ;  sometimes  it  consists  only  of  a  few  hemorrhagic 
specks,  while  at  other  times  several  pounds  are  vomited.  If  the 
vomiting  be  severe  and  the  stomach  be  filled  with  food  at  the 
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time  of  the  hemorrliagv,  portions  of  the  food,  bile,  mucus,  etc., 
will  be  found  in  addition  to  the  blood.  Sooner  or  later  after  the 
attack,  generally  on  the  following  days,  colick}'^  pains  almost 
invariably  occur,  and  blood  makes  its  appearance  also  in  the 
stools  in  the  form  of  a  black  tariy  substance. 

In  severe  gastric  hemorrhages  the  'physical  examination 
shows  the  abdomen  to  be  distended  by  the  blood  which  has 
accumulated  in  the  stomach ;  but  this  sign  disappears  as  soon 
as  the  blood  is  discharged  by  vomiting,  and  the  dulness  on  per- 
cussion in  the  epigastrium  is  again  replaced  by  a  tympanitic 
sound. 

After  the  cessation  of  the  hemorrhage,  if  the  loss  of  blood 
have  been  considerable,  the  patient  presents  the  usual  symptoms 
of  anaemia  —paleness,  coolness  of  the  peripheral  parts  of  the  body, 
blackness  before  the  eyes,  giddiness,  fainting,  hallucinations,  and 
dropsical  swellings.  Another  very  singular  symptom,  for  which 
as  yet  no  satisfactory  explanation  has  been  given,  is  tlie  sudden 
occurrence  of  an  incurable  double  amaurosis.  Tlie  ophthal- 
moscopic examination  in  such  cases  reveals  onl}^  a  white  colora- 
tion of  the  papillae  and  thinning  of  the  retinal  arteries.  The 
hypothesis,  that  the  general  anaemia,  produced  by  the  loss  of 
blood,  gives  rise  to  an  anaemic  condition  of  the  central  portion 
of  the  optic  nerves,  resulting  in  a  permanent  alteration  in  these 
nerve  centres,  is  lacking  in  plausibility^  because  blindness  may 
occur  after  hsematemesis  in  the  absence  of  marked  anaemia,  and, 
on  the  other,  because  the  total  blindness  still  remains  after  the 
symptoms  of  loss  of  blood  have  disappeared.  Equally  unsatis- 
factory is  the  hypothesis  of  an  extravasation  into  the  central 
portions  of  the  optic  apparatus,  particularly  the  chiasma,  taking 
place  during  the  act  of  vomiting,  because  the  amaurosis  has 
been  observed  to  occur  independently  of  the  act  of  emesis.  A 
striking  illustration  is  supplied  hj  Fikentscher's  case,  in  which 
the  amaurosis  occurred  several  days  after  a  "  concealed"  gastric 
hemorrhage,  whic.h  was  unattended  by  vomiting,  but  was  fol- 
lowed by  tarry  stools  and  attacks  of  fainting.  Moreover,  from 
the  fact  that  the  amaurosis,  which  follows  large  bleedings  from 
other  organs,  disappears  as  soon  as  the  patient  regains  his 
strength,  it  would  seem  that  between  certain  parts  of  the  brain 
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and  the  vessels  or  nerves  of  the  stomach  tliere  must  exist  a 
nexus,  which  we  cannot  at  present  explain,  but  for  the  exiHtence 
of  which  we  have  at  least  some  evidence  in  the  experiments  of 
Schiff,  Avlio  found  that  gastric  hemorrhages  were  produced  by 
division  of  the  optic  thalami,  etc. 

Alarming  as  the  symptoms  of  ansemia  following  a  gastric 
hemorrhage  often  are,  yet,  with  the  exception  of  the  unfortu- 
nate sequela  just  mentioned,  they  are  of  a  transitory  character. 
Indeed,  when  the  bleeding  has  been  occasioned  by  a  morbid  con- 
dition of  the  liver  and  vena  portse,  the  fundamental  disease  has 
often  been  noticed  to  be  relieved  by  the  occurrence  of  hsemate- 
mesis,  as  shown,  for  instance,  by  a  diminution  of  the  ascites,  and 
in  cases  of  gastric  ulcer  by  a  disappearance  of  the  attacks  of 
cardialgia.  On  the  other  hand,  when  the  patient  has  already 
been  prostrated  by  previous  diseases,  etc.,  the  loss  of  blood  is  an 
alarming  symptom,  not  only  as  regards  the  immediate  result, 
but  also  because  it  may  induce  long-continued  dyspepsia,  and 
protract  the  convalescence. 

Since  most  of  the  morbid  conditions  which  are  attended  by 
hsematemesis  are  of  a  chronic  character,  recurrences  of  the 
hemorrhage  are,  as  might  be  expected,  quite  common.  There  is 
an  interesting  form  of  recurrent  hsematemesis  which  occurs 
Tinder  the  influence  of  malaria.  Boon  has  very  recently  observed 
a  case  of  this  Idnd,  in  which  the  hemorrhages  recurring  on 
alternate  days  were  permanently  arrested  by  quinine. 

As  already  mentioned,  death  may  result  in  the  attack  from 
various  causes,  such  as  the  erosion  of  a  large  vessel  with  uncon- 
trollable hemorrhage,  profuse  frequently-recurring  capillary 
bleedings — as  in  cirrhosis  of  the  liver — suffocation  in  consequence 
of  the  escape  of  a  large  quantity  of  blood  into  the  air-passages, 
or  an  inability  on  the  part  of  the  exhausted  patient  to  get  rid  of 
the  coagula  in  the  throat  which  block  up  the  entrance  of  the 
larynx.  Death  may  also  result  from  the  long-continued  anaemia 
following  the  hemorrhage. 

DlagthOHis. 

Although  a  correct  diagnosis  can  readily  be  made  when  the 
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hfematemesis  is  profuse,  especially  if  one  lias  the  opportunity  of 
Avitnessing  the  attack  itself,  yet  in  some  cases  it  may  be  difficult 
to  ascertain  whethei-  the  blood  was  coughed  up  or  vomited,  or 
whether  it  came  from  the  stomach  or  from  the  adjacent  parts. 
Certainty  is  of  course  possible  only  when  one  can  see  the  attack 
itself,  or  at  least  the  vomited  matters,  and  is  not  obliged  to  trust 
wholly  to  the  usually  under  these  circumstances  exaggerated 
statements  of  the  patient  and  his  relatives. 

The  first  question  to  be  decided  at  the  bedside  in  a  case  of 
supposed  gastric  hemorrhage  is  wlietli,er  the  red  or  reddisli-hlacTc 
substance  mmited  is  really  blood  or  not.  Usually  a  mere  in- 
spection will  place  the  matter  beyond  doubt,  but  sometimes, 
especially  if  there  be  reason  to  suspect  the  patient  of  deception, 
a  more  careful  investigation  is  necessary. 

As  a  rule,  a  simple  microscopical  examination  is  sufficient  to  remove  all  doubt  of 
the  presence  of  blood  in  the  vomited  matters  by  the  discovery  of  blood  corpuscles. 
Should  the  latter  be  entirely  absent,  or  fail  to  be  detected,  in  consequence  of  their 
conversion  into  rudimentary  forms  from  long  retention  in  the  stomach,  tlie  behavior 
of  the  red  colored  substance  in  the  spectroscope  will  give  us  the  desired  information. 
Hoppe's  plan  is  to  warm  the  fluid  with  some  dilute  nitric  acid  for  the  sake  of  remov- 
ing the  coloring  matters  wliicli  interfere  with  the  examination,  filter,  dissolve  the 
precipitate  in  a  very  dilute  solution  of  caustic  soda,  and  then  test  in  the  spectrum. 
If  hfematin  be  present,  an  absorption  band  makes  its  appearance  between  C  and  D, 
nearer  to  C  than  to  D.  An  absolute  confirmation  of  the  diagnosis  may  also  be 
obtained  by  the  Iminin  test  with  chloride  of  sodium  and  concentrated  acetic  acid 
(for  details,  see  Kiihne,  Physiol.  Chem.  S.  205). 

After  the  actual  presence  of  blood  has  been  ascertained  by 
one  of  these  methods,  the  second,  and  much  more  difficult, 
question  remains  to  be  decided  loliether  the  blood  proceeds 
from  the  stomach  or  from  some  other  source.  Occasionally 
the  hsematemesis  is  preceded  by  hemorrhage  from  the  nose  or 
cavity  of  the  throat,  and  more  or  less  blood  is  swallowed,  which 
is  afterwards  vomited.  Careful  inspection  of  the  fauces  and 
nasal  cavities  should  therefore  never  be  neglected ;  and  when 
there  is  reason  to  suspect  that  the  blood  proceeds  from  ulcera- 
tions in  the  oesophagus,  this  part  should  be  examined  with  the 
oesophageal  sound.  When  the  hemorrhage  comes  from  varices 
m  the  038ophagu8,  a  differential  diagnosis  from  gastric  hemor- 
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rhuge  is  impossible  ;  but  fortunately  such  CBSophageal  hemor- 
rliages  are  extraordinarily  rare  (le  Biberder,  Fauvel).  In  the 
majority  of  cases,  on  the  contrary,  the  alternative  lies  between 
a  pulmonary  and  a  gastric  hemorrhage.  Every  physician  of 
much  experience  vrill  admit  that  this  is  often  a  nice  question 
to  decide— in  fact,  one  that  frequently  cannot  be  decided,  espe- 
cially when  we  have  only  the  history  of  the  case  to  guide  us, 
and  particularly,  also,  when  we  have  to  determine  whether  a 
hemorrhage,  which  occurred  several  years  before  the  present 
attack,  was  an  haemoptysis  or  an  lisematemesis.  Still  greater 
diflBculty  may  arise  when  the  two  acts  occur  together  in  the  same 
case — that  is,  when  the  blood  during  an  hseraoptysis  is  swallowed 
and  afterwards  vomited,  or,  on  the  other  hand,  when  some  of  the 
blood  during  an  haematemesis  passes  into  the  larynx  and  excites 
coughing  with  bloody  expectoration.  In  such  cases  the  first 
point  to  be  ascertained  is,  whether  the  attack  begins  with  an  act 
of  vomiting,  or  with  paroxysms  of  cough — a  point,  however,  in 
regard  to  which  the  patient,  taken  unawares  as  he  is  by  the 
hemorrhage,  can  of  course  seldom  give  any  accurate  information 
after  the  attack  is  over.  Fortunately,  however,  the  chief  distincr 
tions  between  the  two  varieties  of  hemorrhage  are  sufficiently 
characteristic  to  enable  us  to  decide  upon  the  source  of  the  blood, 
as  will  appear  from  the  following  points  of  contrast. 


Hsemoptysis. 


Hsematemesis. 


1 .  History  of  tlie  Case, 


U.sually  preceded  hj  a  thoracic  affec- 
tion of  longer  or  shorter  duration,  an 
injury  to  the  air-passages,  or  a  predispo- 
sition to  phthisis. 


Preceded  Ijy  disease  of  the  stomach 
or  liver,  by  poisoning,  etc.  (see  Etiology). 


2.  Mode  of  Attack. 


Tlie  attack  begins  with  constriction  in 
the  chest,  tickling  in  the  throat,  and 
cough.  Afterwards  choking,  and  vomit- 
ing of  the  swallowed  blood  may  also 
occur. 


The  act  of  hismatemesis  begin.s  with 
a  sensation  of  fulness  in  the  epiga.'itriuni, 
nausea,  and  inclination  to  vomit.  During 
the  attack  cough  may  be  e.\citcd  from 
irritation  of  the  larynx  by  blood,  which 
has  flowed  into  this  cavity. 
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3.  Character  of  the  Blood  Discharged. 


The  blood  is  hright-red — at  least  dur- 
ing the  first  part  of  the  aXt&ck— frothy 
from  admixture  with  air  in  the  bronchi, 
and  of  an  alkaline  reaction.  It  also  con- 
tains bronchial  secretion,  mucus,  and 
sometimes  pus. 


The  blood  is  usually  dark  in  color,  but 
it  may  be  bright-red  if  the  hemorrhage 
be  considerable  ;  it  is  clotted,  contains  no 
air  bubbles,  and  under  some  circum- 
stances, particularly  if  the  iugesta  are 
discharged  in  large  quantity  at  the  same 
time,  it  has  an  acid  reaction.  It  is  often 
mixed  with  food  in  different  stages  of 
digestion. 


4.  Concomitant  Symptoms. 


On  examination  of  the  thoracic  organs, 
abnormalities  in  the  percussion,  or  at  least 
in  the  auscultatory,  signs  are  discovered  ; 
moist  rales  limited  to  a  particular  spot. 
Epigastrium  normal  on  percussion.  More 
or  less  marked  cardiac  or  pulmonary 
disease. 


No  moist  rales  limited  to  a  particular 
portion  of  the  lung.  In  cases  of  consider- 
able extravasation  of  blood  into  the 
cavity  of  the  stomach,  the  organ  is  dull 
on  percussion.  Marked  symptoms  of  dis- 
ease of  the  stomach,  or  liver,  etc. 


5.  Symptoms  following  the  Attack. 


Moist  rales  continue  in  a  limited  por- 
tion oC  the  chest.  The  sputa  still  remain 
bloody  for  several  days.  Fever  quite  com- 
mon, due  to  the  fundamental  disease. 


Stools  colored  black.  Sputa  pefrhaps 
at  first  bloody,  but  become  dear  immediately 
after  the  attack.  Fever  only  in  evceptional 
cases,  and  then  occasioned  by  the  disease 
wliich  induced  the  hasmatemesis. 


Besides  the  acid  reaction  of  the  discharged  blood,  which, 
however,  occur.s  only  in  certain  cases ;  I  hold  the  most  impor- 
tant indication  in  favor  of  JicBinatemesis  to  be  the  absence  of 
bloody  sputa  discharged  loiih  coughing.  For  although  in 
hgemateniesis  blood  may  be  coughed  ap  during  the  attack  itself, 
yet,  considering  the  mode  of  origin  of  this  bloody  expectoration, 
it  is  hardly  possible  for  the  latter  to  continue  for  several  days  ; 
while  in  haemoptysis  this  is  commonly  the  case,  the  blood  dis- 
appeai'ing  from  the  sputa  very  gradually. 

In  many  cases,  however,  the  differential  diagnosis  still  remains  difficult.  Thus 
I  remember  at  Griesingers  Clinique  a  case  in  which  a  hemorrhage  took  place  in  the 
I)resfince  of  the  house  physician,  who  regarded  it  as  unquestionably  an  haBmoptysis, 
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whereas  after  death  the  condition  of  the  stomach  left  uo  doubt  that  the  attack  had 
been  one  of  hajuiatemesis. 

Whether  the  bleeding  is  of  gastric  or  of  intestinal  origin  can 
usually  be  readily  determined  if  the  blood  be  discharged  by 
mmiting,  because  it  is  only  in  extremely  rare  cases  {e.  g.,  in  duo- 
denal ulceration)  that  blood  regurgitates  from  the  intestine  into 
the  stomach,  and  therefore  the  chances  in  a  hsematemesis  are 
overwhelmingly  in  favor  of  the  former  alternative.  When, 
however,  the  blood  is  discharged  onl}'  by  stool  the  differential 
diagnosis  is  difficult,  and  can  be  made  only  from  the  other  symp- 
toms of  disease,  since  the  blood,  whether  coming  from  the  stomacli 
or  from  the  upper  part  of  the  intestine,  is  exposed  about  an  equal 
length  of  time  in  the  digestive  canal,  and  is  always  discharged  in 
the  form  of  a  tarry  substance  mixed  with  the  ffeces. 

The  gastric  origin  of  the  vomited  blood  having  once  been 
determined,  the  next  question  to  be  decided  is  as  to  the  cause  of 
the  hemorrhage.  In  the  great  majority  of  cases  this  question 
will  present  no  important  difficulties,  if  we  keep  in  mind  the 
points  laid  down  in  the  chapter  on  Etiology,  while  the  same 
rules  will  enable  us  to  determine,  also,  whether  the  hemorrhage 
proceeds  from  large  vessels  or  from  capillaries.  In  cases  of 
"  internal  hemorrhage"  death  usually  ensues  so  rapidly  that  we 
are  obliged  to  be  content  with  a  brief  physical  examination  and 
a  hurried  survey  of  the  possible  causes  of  the  accident. 

The  existence  of  hemorrhagic  erosions  in  the  stomach  cannot 
be  diagnosticated  in  the  majority  of  cases  during  life,  although 
their  presence  may  always  be  expected  in  morbid  conditions 
which  are  attended  by  stases  of  the  gastric  vessels  and  by  gastric 
catarrh.  When  under  such  circumstances  the  vomited  matters 
contain  a  scanty  amount  of  blood,  and  the  other  causes  of 
gastric  hemorrhage,  such  as  carcinoma,  ulcer  of  the  stomach, 
direct  injuries,  etc.,  can  be  excluded,  we  may  suspect  that,  along 
with  the  hemorrhage  upon  the  free  surface,  extravasations  of 
blood  have  occurred  also  into  the  tissue  of  the  wall  of  the 
stomach.  A  certain  diagnosis  of  this  affection,  which  possesses 
rather  a  pathologico-anatomical  than  a  clinical  interest,  is  en- 
tirely out  of  the  question. 
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Prognosis. 

While  in  many  cases  of  disease  of  the  stomach  the  presence 
of  blood  in  small  quantities  in  the  vomited  matters,  especially  if 
it  occur  frequently,  is  an  important  indication — as,  for  instance, 
when  carcinoma  ventriculi  is  suspected — yet  its  significance 
should  not  be  over-estimated.  I  have  often  noticed,  when  severe 
choking  movements  have  been  excited  by  the  introduction  of  the 
stomach  tube,  that  the  contents  of  the  stomach  which  were 
washed  out  contained  points  or  even  large  streaks  of  blood 
without  the  latter  having  any  diagnostic  or  prognostic  signi- 
ticance  whatever.  They  are  met  with  even  when  the  stomach  of 
a  healthy  person  is  washed  out  for  experimental  purposes.  I 
have  seen  these  traces  of  blood  in  the  washings  of  the  stomach 
so  frequently  that  they  have  ceased  to  alarm  me  ;  I  have  never 
seen  any  bad  results  from  them,  although,  of  course,  I  have  re- 
commended rest,  and,  when  possible,  entire  abstinence  from  food 
on  the  following  day. 

Even  larger  hemorrhages  from  the  vessels  of  the  stomach  are 
of  themselves  not  so  dangerous  as  one  would  suppose  from  theo- 
retical considerations  and  from  the  alarming  impression  which 
every  copious  "gush  of  blood"  involuntarily  makes.  A  com- 
paratively large  number  of  patients  with  hsematemesis  recover 
from  the  most  hopeless  anaemic  states,  and  we  should  therefore 
not  despair  of  saving  the  patient  until  death  has  actually  taken 
place.  The  reason  why  the  progressing  weakness,  which,  under 
otlier  circumstances,  is  so  dangerous  a  symptom,  is  less  to  be 
feared  in  hsematemesis,  lies  in  the  fact  that  the  diminished  force 
of  the  heart' s  action,  and  the  increasing  pressure  upon  the  wall 
of  the  stomach  effected  by  the  extravasated  blood,  both  favor 
coagulation  at  the  bleeding  point.  Many  hemorrhages— e.  g., 
those  which  occur  in  cirrhosis  of  the  liver — even  exert  in  a  certain 
sense  a  favorable  influence,  by  depleting  the  distended  capillaries, 
in  this  way  not  only  temporarily  relieving  the  gastric  catarrh 
which  depends  upon  the  congestion,  but  perhaps  also  producing 
absorption  of  the  ascites.  Still  the  loss  of  blood  is,  under  all 
circumstances,  a  depressing  factor,  and  it  should  never  be  for- 
gotten that  one  of  the  chief  dangers  in  lia^raatemesis  arises  from 
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the  tendency  of  the  fundamental  disease  to  induced  recurrences 
of  the  attack.  Hemorrhages  produced  by  the  erosion  of  large 
vessels  are  of  course  specially  dangerous ;  while  the  vicarious 
hemorrhages,  which  depend  upon  simple  capillary  congestion, 
are  usually  of  a  harmless  character. 

Treatment. 

If  we  were  able  in  any  way  to  act  upon  the  causes  of  gastric 
hemorrhage,  we  might  at  least  diminish  the  severity  of  the 
attack.  But,  unfortunately,  it  is  only  in  very  exceptional  cases 
that  such  a  mode  of  treatment  is  possible,  as  a  glance  at  the 
etiology  of  gastric  hemorrhage  must  sufficiently  show.  Still, 
opportunities  for  prophylaxis  occasionally  arise  ;  thus  when  the 
bleeding  is  occasioned  by  poisoning,  antidotes  should  be  given  to 
prevent  further  erosions  and  denudation  of  the  blood-vessels ;  in 
the  regularly  recurring  gastric  hemorrhages,  which  take  place 
at  the  normal  menstruation,  leeches  may  be  applied  to  the  cervix 
uteri  at  the  time  when  the  attack  is  expected  to  occur ;  while  in 
persons  who  suffer  from  attacks  of  hsematemesis,  resulting  from 
cirrhosis  of  the  liver,  blood  may  be  withdrawn  from  time  to  time 
from  the  hemorrhoidal  veins.  So  also  the  tendency  to  hemor- 
rhage from  the  gastric  vessels  in  chlorosis  should  be  combated 
by  ferruginous  preparations,  and  in  scorbutus  by  improving  the 
hygienic  conditions  of  the  patient. 

When  hemorrhage  has  once  occurred,  the  first  indication  is 
to  avoid  everything  which  can  increase  the  force  of  the  heart's 
action,  and  thus  heighten  the  blood  pressure  in  the  vessels  of 
the  stomach.  With  this  object  the  most  perfect  rest  in  every 
respect  is  to  be  insisted  upon  ;  the  patient  should  lie  down,  and 
should  change  his  position  as  little  as  possible  ;  the  intense 
alarm,  which  is  usually  manifested  by  the  patient  on  the  occur- 
rence of  the  hsematemesis,  should  be  allayed  by  a  few  reassur- 
ing words,  and  his  attendants  requested  to  maintain  absolute 
quiet.  The  bed-chamber  should  be  kept  cool  and  the  bed-cover- 
ing light,  in  order  not  to  increase  the  uneasiness  of  the  patient 
by  interfering  with  the  respiration.  Secondly,  care  should  be 
taken  to  avoid  any  local  irritation  of  the  bleeding  mucous  mem- 
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brane  of  the  stomach  by  hot,  highly  seasoned  food,  or  by  coarse 
articles  of  diet  wliicli  inflict  mechanical  injury,  etc.  The  best 
plan  is  to  withhold  food  by  the  stomach  for  some  days,  or  even 
for  weeks,  if  one  wishes  to  be  very  cautious,  and  to  nourish  the 
patient  by  the  meat-pancreas  injections,  in  order  to  avoid  not 
only  all  irritation  but  also  all  unnecessary  contractions  of  the 
wall  of  the  stomach,  whereby  the  recently  formed  thrombi  might 
be  dislodged. 

The  various  causes  which  interfere  with  the  arrest  of  the 
hemorrhage  being  thus  as  far  as  possible  removed,  the  question 
now  arises  whether  we  have  any  remedies  wliich  directly  control 
dangerous  hemorrhage,  and,  if  so,  which  of  them  promises  to 
be  the  most  effectual.  This  question  is  all  the  moi'e  important, 
because,  in  our  alarm  at  the  gravity  of  the  situation,  we  are  only 
too  apt  to  ply  the  stomach  with  one  "styptic"  after  another 
without  having  convinced  ourselves  of  the  real  effectiveness  of 
these  remedies. 

In  view  of  the  common  experience  that  even  the  most  severe 
hemorrhages  often  cease  spontaneously  when  a  considerable 
degree  of  anaemia  has  been  induced,  it  is  not  at  all  surprising 
that  in  former  times  venesection  was  recommended  as  a  remedy 
for  hfematemesis.  But,  of  course,  the  mere  continuance  of  the 
hemorrhage  will  of  itself  accomplish  this  result,  without  any 
venesection,  by  diminishing  the  force  of  the  heart's  action  and 
the  pressure  of  the  blood ;  moreover,  it  is  scarcely  necessary  to 
point  out  how  dangerous  such  an  artificial  abstraction  of  blood 
must  be  in  those  cases  where  a  little  more  or  a  little  less  blood 
lost  makes  all  the  difference  between  a  complete  arrest  of  the 
heart's  action,  and  a  diminution  of  its  force  just  sufficient  to 
stanch  the  bleeding.  From  this  point  of  view,  also,  the  applica 
Hon  of  irritants  to  the  sldn,  not  only  those  which  jjroduce  a 
very  transient,  but  also  those  which  produce  a  more  continued 
retention  of  blood  in  the  skin,  e.  g.,  large  dry  cups,  are,  to  say 
the  least,  of  doubtful  expediency  ;  less  objectionable  are  mustard 
poultices  and  mustard  foot-baths,  followed,  if  necessary,  by  cold 
compresses  ;  or,  also,  the  practice  extolled  by  the  ancients,  of 
ligating  the  extremities  for  the  purpose  of  preventing  the  reflux 
of  the  venous  blood  in  the  surface. 

VOL.  VII.— 19 


290     LEUBE. — DISEASES  OF  THE  STOMACH  AJfD  INTESTINES. 

For  the  purpose  in  view — viz.,  the  reduction  of  the  blood 
pressure — tliese  measures,  which  act  either  by  abstracting  blood 
or  by  altering  its  distribution,  are  not  so  well  adapted  as  remedies 
which  act  upon  the  heart  and  the  conditions  of  blood  pressure 
in  a  gradual  and  direct  manner,  such  as  muscarine,  digitaline, 
etc.  But,  aside  from  the  fact  that  we  have  no  right  to  experi- 
ment with  these  poisons  upon  individuals  who  have  nearly  bled 
to  death,  at  all  events  not  in  the  present  condition  of  our  knowl- 
edge of  their  action,  I  have  myself  never  ventured  to  use 
the  favorite  remedy  for  arresting  hemorrhage — digitalis — because 
I  have  feared  equally  its  power  in  small  doses  to  increase  the 
blood  pressure,  and  in  larger  ones  to  excite  vomiting.  My  ex- 
perience with  ergotin,  however,  as  regards  its  haemostatic  action 
would  lead  me  to  recommend  it,  although  I  am  aware  that  ph}'- 
siological  experiment  has  thus  far  entirely  failed  to  explain  its 
mode  of  action.  Still,  the  very  recent  experiments  of  Hermann  ' 
seem  to  show  that  ergotin  dim'uiislies  the  blood  pressure.  I  use 
it  dissolved  in  water  one  part  to  ten,  and  inject  it  hypodermically 
in  doses  of  fifteen  drops  at  a  time,  repeating  the  injection  several 
times  if  necessary. 

Still  more  open  to  criticism  than  the  employment  of  these 
remedies  is  the  administration  of  the  siyj)tics  proper.  What 
surgeon  has  not  smiled  at  seeing  us  use  the  chloride  of  iron  in 
hsematemesis  in  a  dose  (usually  from  six  to  ten  drops  of  the  solu- 
tion in  a  glass  of  water),  which  must  seem  to  him  ridiculously 
small  in  view  of  his  own  failures  to  obtain  a  styptic  eilect  even 
with  the  pure  article?  Moreover,  this  dilute  solution  iisually 
passes  into  a  stomach  filled  with  blood  and  partly  digested  food, 
and  thus  fails  to  come  into  contact  with  the  surface  of  the 
mucous  membrane.  The  same  fact  should  be  borne  in  mind,  also, 
in  giving  acetate  of  lead,  tannin,  alum,  etc.,  in  order  that  too 
much  may  not  be  expected  from  the  use  of  these  haemostatics, 
which  have  acquired  their  reputation  as  styptics,  partly  on  ac- 
count of  their  directly  precipitating  the  fibrin  of  the  blood,  and 
pai'tly  on  account  of  their  astringent  effect  upon  the  gastric 
mucous  membrane.    Acetate  of  lead  is  given  in  doses  of  from 


'  Handbuch  der  E.\perimentellen  Toxicologic.  1874.  S.  387. 
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three-quarters  to  one  and  a  half  grains,  tannin  up  to  five  grains, 
while  the  best  form  of  administering  alum  is  the  alum  whey, 
drank  by  the  tumblerful  in  small  quantities  at  a  time  ;  all  these 
styptics  unfortunately  excite  vomiting  when  given  in  large  doses. 
I  ordinarily  use  the  alum  whey,  wliich  is  usually  well  borne  by 
the  patient. 

Another  haemostatic,  which  is  more  efficacious  than  any  yet 
mentioned,  is  cold.  The  effects  of  this  agent  are  best  obtained 
by  reducing  the  temperature  of  the  contents  of  the  stomach  with 
the  use  of  «'ce  in  connection  with  the  external  application 
of  ice  to  the  epigastrium,  although,  as  regards  the  latter  method, 
it  is  doubtful  whether  the  penetrating  effects  of  the  cold  are 
sufficient  to  be  of  practical  benefit.  According  to  the  experiments 
of  F,  Schultze,^  an  ice-bladder  laid  upon  the  epigastrium  maybe 
expected  to  reduce  the  temperature  of  the  anterior  wall  of  the 
stomach  only  by  from  2°  to  4°  F. ,  and  that  of  the  posterior  wall 
by  less  than  Another  advantage  which  the  ice-pills  possess 
over  other  styptics,  is  that  the  former  may  be  used  even  when 
the  stomach  is  filled  with  blood,  while  the  latter  quicldy  lose 
their  effect  in  such  cases  by  their  still  further  dilution  in  the 
fluids  of  the  stomach. 

The  special  treatment  of  certain  alarming  or  annoying  symp- 
toms, which  occur  during  the  course  of  gastric  hemorrhage,  still 
requires  to  be  mentioned. 

The  attacks  of  syncope  are  to  be  treated  by  rest  in  the  Jiori- 
zontal  posture,  for  the  purpose  of  favoring  the  flow  of  blood  to 
the  brain.  The  use  of  restoratives,  which  excite  the  heart  to  greater 
activity,  should  not  be  resorted  to  at  too  early  a  period,  because, 
as  we  have  seen,  the  feebleness  of  the  heart's  action  is  one  of  the 
factors  in  the  formation  of  the  life-preserving  clot.  When  the 
syncope  is  profound  and  dangerous,  the  most  powerful  restorative 
is  ether  injected  hypodermically,  several  syringefuls  being  used 
one  after  the  other.  The  distinct  odor  of  ether  in  the  breath 
will  show  that  the  remedy  has  been  absorbed.  Ether  is  preferable 
to  other  stimulants,"  because  it  can  be  introduced  into  the  body  in 


'  Deutsches  Archiv  f Ur  klin.  Medicin.  XIII.  S.  500. 

'Alcohol  has  been  repeatedly  used  in  the  same  way  with  good  results. — Tr. 
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tliis  way  witliout  coming  in  contact  with  tlie  diseased  organ. 
Otlier  restoratives,  snch  as  camphor  and  the  spirits  of  etlier,  witli 
the  anisated  solution  of  ammonia  (Ziilser),  may  also  be  injected 
hypodermically.  Water  of  ammonia  held  before  the  nose, 
sprinlding  the  face  with  cold  water,  etc.,  will  in  many  cases  be 
sufficient  to  revive  the  patient.  Mention  has  already  been  made 
of  the  danger  in  very  feeble  persons  from  the  impaction  of  clots 
of  blood  in  the  entrance  to  the  larynx  ;  of  course,  when  suffoca- 
tion impends  from  this  cause,  the  clots  should  be  immediately 
removed. 

The  excessive  thirst  is  best  relieved  by  swallowing  pieces  of 
ice,  which  also  diminish  the  tendency  to  mmiiing.  If  the  latter 
symptom  be  very  obstinate,  sinapisms  may  be  used ;  as  for 
injections  of  morphine,  I  am  afraid  of  them,  because  physiologi- 
cal experiments  have  shown  that  the  blood  pressure  begins  to 
increase  under  their  use,  and  for  this  reason  I  would  not  i-ecom- 
mend  them,  while  the  patient  is  under  mental  and  vascular  ex- 
citement, until  more  harmless  measures  have  proved  ineffectual. 

The  after-treatment  consists  in  guarding,  as  far  as  possible, 
against  recurrences  of  the  hemorrhage.  For  some  time,  there- 
fore, after  the  attack  it  is  advisable  to  spare  the  stomach  by 
using  only  beef  tea,  or  similar  easily  digestible  articles  of  food, 
and  to  return  to  the  usual  diet  very  gradually.  The  administra- 
tion of  emetics  and  cathartics,  after  the  cessation  of  the  hemor- 
rhage, for  the  purpose  of  ridding  the  stomach  of  the  remaining 
blood,  has  become  antiquated.  The  best  protection  against  the 
recurrence  of  the  attack  is  the  treatment  of  the  fundamental 
disease  upon  which  the  hsematemesis  depends. 

The .  therapeutics  of  gastric  hemorrhage  should  not  be  dis- 
missed without  considering  the  question,  whether,  in  cases  of 
impending  death  from  this  cause,  the  introduction  of  blood  b}^ 
transfusion  is  allowable,  or  is  in  fact  demanded.  The  number  of 
cases  in  which  this  operation  has  been  performed  under  these 
circumstances  is  too  small  to  permit  a  positive  decision  in  regard 
to  its  general  applicability.  Although  the  alarming  anemia, 
which  ensues  after  severe  hemorrhages  from  the  gastric  vessels, 
seems  to  indicate  clearly  the  transfusion  of  new  blood  into  the 
body,  yet  a  more  careful  consideration  will  show  that  the  operation 
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is  unquestionably  attended  by  great  danger  to  the  patient,  aris- 
ing from  the  heightened  pressure  produced  in  the  vascular  system, 
and  the  danger  of,  in  this  way,  exciting  another  and  fatal  hem- 
orrhage by  the  dislodgement  of  the  thrombus.  That  this  danger 
from  transfusion  is  not  merely  theoretical,  but  actual,  is  shown 
by  a  case  reported  by  Kussmaul  and  Czerny,^  in  which  the 
operation,  performed  shortly  after  a  profuse  intestinal  hemor- 
rhage, and  indicated  by  the  vital  conditions,  was  followed  by 
the  discharge  of  large  quantities  of  bright  red  blood,  profound 
anjemia,  collapse,  and  death.  The  operation  should,  therefore,  at 
all  events,  be  deferred  until  the  last  moment,  and  the  blood 
should  be  injected  in  very  small  quantities  at  a  time.  Of  course, 
when  the  operation  is  proposed  for  the  relief  of  dangerous  anae- 
mia several  days  after  the  hemorrhage  has  ceased,  the  case  is  dif- 
ferent. Here  the  danger  suggested  is  entirely  subordinate,  and 
the  operation  ranks  as  the  most  effectual  remedy  against  the 
pernicious  effects  of  loss  of  blood. 


Neuroses  of  the  Stomach. 

Under  this  head — tlie  neuroses  of  tlie  stomach — are  to  be 
enumerated  all  those  morbid  conditions  in  which  the  derange- 
ments are  essentially  limited  to  the  nervous  apparatus  of  the 
stomach.  This  definition  is  no  doubt  incomplete,  but  not  more 
so  than  our  knowledge  of  normal  functions  of  the  gastric  nerves, 
nor  than  our  knowledge  of  the  entire  clinical  character  of  neuro- 
ses of  the  stomach.  Formerly,  when  autopsies  were  rarely  made, 
and  pathological  anatomy  was  still  undeveloped,  this  class  of  dis- 
eases, the  diagnosis  of  which  is  based  almost  exclusively  upon 
the  existence  of  subjective  symptoms,  must  naturally  have  been 
still  more  comprehensive  than  it  is  now.  Not  until  clinical  obser- 
vation could  be  corrected  in  the  light  of  post-mortem  observa- 
tions, was  it  possible  to  eliminate  from  the  class  of  neuroses 
those  cases  of  "cramp  of  the  stomach,"  "  pain  in  the  stomach," 
etc.,  in  which  palpable  changes  in  the  structure  of  the  organ 
were  found  after  death,  and  in  which,  therefore,  the  functional 
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derangement  of  the  nerves  was  to  be  regarded  simply  as  the 
expression  of  a  pathologico-anatomical  lesion,  such  as  cancer  of 
the  stomach,  gastric  ulcer,  etc.  Notwithstanding  the  most  indus- 
trious macroscopic  and  microscopic  investigations  by  anatomists, 
clinical  physicians  still  meet  with  cases  in  which  these  nervous 
symptoms  occur  without  any  perceptible  alteration  in  the  tissues 
of  the  stomach.  Probably  in  these  cases,  also,  the  functional 
derangements  depend  upon  anatomical  clianges,  and  quite  likely 
upon  changes  in  the  gastric  nerves.  Hitherto,  however,  only 
gross  lesions  in  the  track  of  the  gastric  nerves  have  been  discov- 
ered ;  thus,  for  example,  in  a  case  recorded  by  Joseph  Frank 
(Prsec.  Vol.  II,,  pars.  II.,  2.  p.  292),  in  which  vomiting,  nausea, 
and  distress  in  the  stomach  had  continued  for  two  years,  the 
thoracic  vagus  was  found  after  death  imbedded  in  a  "  steatoma- 
tous"  tumor;  but  in  by  far  the  larger  proportion  of  neuroses 
nothing  abnormal  has  been  observed  in  the  nerve  tissue.  It  will 
be  more  correct,  therefore,  at  present,  to  give  a  rather  negative 
wording  to  our  definition  of  gastric  neuroses,  and  to  include 
under  it  those  affections  which  relate  'particularly  to  the  func- 
tional derangements  of  tlie  stomachy  and  in  wMcJi  nothing  is 
to  be  found,  in  an  anatomical  respect,  lohich  is  opposed  to  the 
supposition  that  the  disease  is  situated  exclusively  in  the  ner- 
Dous  system. 

If  the  normal  functions  of  the  nerves  of  the  stomach,  as 
manifested  by  movements,  by  secretion,  and  under  certain  cir- 
cumstances, by  sensibility,  be  taken  as  the  basis  for  a  classifi- 
cation of  the  various  gastric  affections,  which  are  traceable  to 
altered  nerve-function,  the  following  varieties  of  neuroses  will 
be  obtained  according  to  the  predominance  of  an  increased  or  of 
a  diminished  irritability  of  the  gastric  nerves  : 

Increase  or  diminution  of  sensibility. 

Increase  or  diminution  of  contractility. 

Increase  or  diminution  in  the  amount  of  secretion. 

All  these  forms  of  neuroses  are  illustrated  in  the  pathology 
of  the  stomach  ;  at  least  we  have  evidence  that  they  occur  clini- 
cally. They  also  undoubtedly  combine  Avitli  each  other,  for 
example,  hyperfesthesia  with  hyperkinesis,  as  is  shown  by  cases 
in  which  the  excessive  sensitive  irritation  of  the  gastric  nei-ves 
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results  in  a  reflex  spasmodic  contraction  of  the  muscular  coat  of 
the  stomach,  the  gastralgia  being  accompanied  by  visible  ver- 
micular movements  in  the  epigastrium  ("cramp  of  the  stom- 
ach"). 

Our  knowledge  in  regard  to  the  conditions  and  the  mode  of 
activity  of  the  gastric  nerves  is  so  very  meagre  that  it  is  imprac- 
ticable at  present  to  give  a  clinical  picture  of  each  of  these  forms 
of  neuroses.  We  shall,  therefore,  describe  here  only  the  variety 
with  which  we  are  most  familiar  under  the  term  "gastralgia;" 
the  other  forms  of  nervous  derangement  are  either  subordinate 
symptoms  of  a  general  neurosis,  such  as  hysteria,  or  they  enter 
so  largely  as  anomalies  of  secretion  into  the  production  of  dys- 
pepsia and  chronic  gastric  catarrh  that  they  have  already  been 
considered  at  length  in  a  previous  chapter. 

LEEDS  <kWEST-RIDlNG 
Gastralgia.      L.tDICO-CHlRURCICAL  SOCIETY 

Syn. :  Magenkrampf,  Gastrodynie,  Cardialgie,  Erethismus  veutric,  Hyperajsthesia 

ventriculi. 

Musgrave,  De  artbritide  symjDtomatica.  173G. — L.  Heister,  Medicinische  chir.  u.  anat. 
Wahrnehmungen.  1753.  Wahruelimnng.  No.  372.  S.  C14. — Odier,  Sammluug 
ausevlesener  Abhandlungen.  XII.  826  (1786) ;  the  first  recommendation  of 
bismuth  for  gastralgia. — X.  Midler,  Deusu  argenti  nitrici.  prses.  Autenrieth,  Diss. 
Inaug.  Tubingen.  1829. — Hornung,  Affectiones  ventriculi  arthriticae.  Oesterr. 
medic.  Jahrbiiclier.  1836.  S.  401. —  IFeiYe/i^oeSer,  Therapeutische  Abhandlg.  iil^er 
den  KafEe.  Oesterr.  Jahrb.  1846.  X.  1.  Abs.  IV.—EUter,  Zur  Pathologic  der 
Cardialgie.  Heidelberger  Annalen.  1848.  Ref.  Schmidt's  Jahrb.  59.  180.— 
Mailer,  Ueber  eine  eigentliiiiiiliche  Form  von  Hyperiisthesie  des  Magens  bei 
Anamischen.  Deutsche  Klinik.  No.  32.  1851. — Pid-egnat,  Ueber  perniciose 
Wechelsfieber.  Union.  80-82.  1853.  Schmidt's  Jahrb.  80.  dl7.—Fe?iger,'Pviiktische 
Bemerkungen  iiber  die  Cardialgie  und  deren  Behandlung.  Referat  aus  dem 
Diinischen.  Schmidt's  Jahrb.  97.  317. — v.  Fratique,  Bericht  aus  der  Miinchener 
Poliklinik.  Deutsche  Klinik.  1856.  S.  241. — Schramm,  Ueber  Cardialgie. 
Bayer.  Intelligenzblatt.  29  u.  30.  ISGO.—Garrod,  The  nature  and  treatment  of 
gout,  etc.  ISTd.—Massart,  Traitement  des  congestions,  etc.  par  la  mddication 
arsenicale.  Gaz.  hebd.  1863.  pag.  179,  with  an  historical  account  of  the  use  of 
arsenic— W.  R.,  On  Gastrodynia.  Lancet.  1867.  Dec.  21.— Beard  and 
RocI-wpU,  Tlio  medical  and  surgical  uses  of  electricity.  1874.— In  tins  bibli- 
ography numerous  other  works  on  the  treatment  of  gastralgia  are  omitted,  for 
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the  reason  that  they  merely  contain  records  of  cases,  and  are  without  any  special 
value  for  the  development  of  the  rational  therapeusis  of  this  disease.  Only 
those  works  are  mentioned  which  contain  the  first  recommendation  of  one  of 
the  remedies  in  common  use,  or  the  literature  in  regard  to  the  action  and  em- 
ployment of  the  same. 

Under  gastralgia  we  include  tliose  morbid  conditions  of  tlie 
stomacli  wliicli  are  limited  essentially  to  the  sensitive  sphere 
of  the  gastric  nerves  ;  which  manifest  themselves  in  an  exces- 
sive reaction  of  the  same  to  certain  irritants ;  and  in  which 
there  are  no  anatomical  reasons  for  not  referring  the  symp- 
toms entirely  to  disease  of  the  nervous  system. 

Some  writers  have  asserted  that  the  two  nerves  supplying 
the  stomach — the  vagus  and  the  sympathetic — give  rise  to  dif- 
ferent forms  of  neuralgia,  which  they  have  accordingly  distin- 
guished as  gastrodynia  neioralgica,  and  neuralgia  codiaca.  In 
the  present  state  of  uncertainty,  howevei*,  with  regard  to  the 
mode  of  action  of  the  gasti-ic  nerves,  especially  with  regard  to  the 
conditions  of  sensation,  and  in  view  of  the  anastomotic  connec- 
tions between  the  vagus  and  the  sympathetic  in  the  stomach, 
such  a  division  of  cardialgia  appears  to  be  both  theoretically 
and  practically  untenable. 


Etiology. 

With  tills  limitation  to  the  conception  of  gastralgia,  we  shall 
naturally  have  to  seek  the  causes  of  the  aifections  in  two  direc- 
tions, either  in  an  abnormal  nature  of  the  irritations  to  lohich 
the  gastric  nerves  are  subjected.,  or  in  an  altered  condition  of 
the  nerves  themselves,  ivhich  therefore  react  abnormally  with 
a  normal  degree  of  irritation.  Of  these  two  modes  of  genesis 
the  former  is  by  far  the  most  frequent,  but  in  many  cases  the  two 
causes  are  doubtless  associated  with  each  other ;  thus  the 
unusual  or  abnormally  severe  irritation  may  excite  a  gastralgia, 
or  at  least  one  of  such  violence,  only  because  the  gastric  nerves 
are  more  sensitive  or  are  more  intensely  irritated  than  usual. 
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Abnormal  Character  of  the  Irritants,  which  Act  upon  the  Gastric  Nerves, 

as  a  Cause  of  Gastralgia. 

Under  this  liead  belong,  in  the  first  place,  physical  or  chemical 
changes  in  the  ingesta.  Thus  cardialgia  may  be  produced  by 
an  immoderate  indulgence  in  food,  by  an  excessive  accumulation 
of  gas,  by  worms  which  have  passed  into  the  stomach,  by  very 
cold  or  very  hot  food,  by  sharp  bodies,  such  as  fruit  seeds,  etc., 
or  by  fermenting,  acid,  or  otherwise  chemically  changed  ingesta. 
English  writers  maintain,  also,  that  the  abuse  of  tea  and  coffee 
has  a  marked  tendency  to  produce  the  same  result.  In  certain 
cases,  from  an  idiosyncrasy  of  the  individual,  the  sensitive  nerves 
of  the  gastric  mucous  membrane  are  excessively  irritated  by 
particular  articles  of  food,  which  are  tolerated  without  difficulty 
by  other  j)ersons. 

While  as  a  rule  the  irritation  of  the  sensitive  gastric  nerves  is 
peripheral — that  is  to  say,  proceeds  from  the  mucous  membrane 
of  the  stomach — the  irritation  may,  under  other  circumstances, 
originate  in  the  nerve  centres,  and  in  accordance  with  the  law  by 
which  sensations  of  centric  origin  are  transferred  to  the  peripheiy 
of  the  nerves  may  be  felt  as  a  gastric  pain.  In  this  way  cardial- 
gia is  reported  to  be  produced  by  the  pressure  of  tumors  upon 
tne  vagus,  and  by  diseases  of  the  brain  and  spinal  cord.  Well- 
marked  gastralgia,  depending  upon  cerebral  or  sjoinal  disease, 
(excluding  those  cases  in  which  an  intercostal  neuralgia  of  spinal 
origin  localizes  itself  in  the  epigastrium),  if  it  ever  occur,  is  at  all 
events  extremely  rare,  although  Krukenberg  mentions  pain  in 
the  stomach  as  a  frequent  accompaniment  of  diseases  of  the  brain 
and  spinal  cord. 

More  frequent  are  cardialgias  resulting  from  irritations,  which, 
transmitted  from  other  viscera  along  the  track  of  the  S3^mpathetic, 
excite  associated  sensations  in  the  gastric  nerves ;  e.  g.,  gastralgia 
in  diseases  of  the  intestines,  bladder,  etc. ,  and  especially  in  affec- 
tions of  the  female  genital  organs.  The  connection  between  the 
latter  affections  and  the  occurrence  of  gastralgia  is  shown  by 
undoubted  clinical  evidence,  for  instance,  by  the  striking  case  of 
Niemeyer's,'  in  wliich  cardialgic  attacks  recurred  ever}^  four 
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weeks  in  tlie  place  of  the  menses,  and  could  be  excited  artificially 
at  any  time  by  the  application  of  leeches  to  the  neck  of  the 
uterus.  Besides  amenorrhoea,  the  patient  was  also  suffering  from 
retroflexion  of  the  uterus  and  erosions  of  the  cervix. 

Abnormal  Conditions  of  the  Gastric  Nerves  as  a  Cause  of  Gastralgia. 

The  most  frequent  causes  of  gastralgia  are  hysteria  and  clilo- 
rosis,  two  affections,  therefore,  which  occur  almost  exclusively 
in  the  female  sex. 

The  association  between  cardialgia  and  chlorosis  is  particularly 
frequent.  While  it  cannot  be  denied  that  the  cardialgia  in  many 
of  these  cases  is  not  a  pure  neuralgia,  but  is  merely  a  symptom  of 
the  gastric  ulcer,  which  frequently  accompanies  this  affection,  it 
is  equally  certain  that  in  numerous  instances  the  cardialgia  is 
solely  dependent  upon  the  chlorosis.  In  fact,  it  seems  to  me  that 
much  harm  has  been  done  of  late  in  these  cases  by  our  too  ready 
resort  to  the  diagnosis  of  "  gastric  ulcer."  I  am  convinced,  by 
my  own  experience,  that  young  girls  frequently  suffer  from  the 
milder  forms  of  gastralgia,  which  are  badly  treated,  because  we 
are  afraid  of  diagnosticating  the  case  as  one  of  simple  gastralgia. 
Upon  this  point  I  shall  give  some  evidence  hereafter.  The  ques- 
tion as  to  what  is  the  nature  of  the  causal  relation  between 
chlorosis  and  gastralgia  can  be  answered  only  hypothetically. 
In  view,  however,  of  the  well-established  fact  that  changes  in  the 
normal  nutrition  of  the  nerves  produce  a  disturbing  effect  upon 
the  irritability  of  the  latter,  it  is  certainly  not  surprising  that 
neuralgias  should  occur  in  an  affection  like  chlorosis,  in  which  a 
general  mal-nutrition  of  the  body  must  be  the  necessar}'-  result 
of  the  altered  composition  of  the  blood.  During  convalescence 
from  exhausting  diseases,  during  the  course  of  tuberculosis  and 
of  various  other  affections,  in  which  the  nutrition  is  impaired, 
gastralgia  may  also  occur  as  an  expression  of  depressed  vitalit}'. 

The  perverse  irritability  of  the  entire  nervous  sj^steni,  which 
characterizes  hysteria,  and  which  is  usually  regarded  as  depend- 
ing iipon  a  general  mal-nutrition  of  the  nervous  apparatus, 
evidently  extends  in  some  cases  to  the  nerves  of  the  stomach  : 
in  fact,  cardialgia  is  one  of  the  most  common  symptoms  of  this 
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affection,  which,  moreover,  as  is  well  known,  is  fregnently  associ- 
ated with  disorders  of  the  female  organs  of  generation. 

In  this  connection  should  be  mentioned,  also,  the  gastralgia 
which  occurs  in  debauchees  and  onanists.  In  many  of  these 
cases  the  neuralgia  is  no  doubt  due  to  the  impairment  of  nutri- 
tion induced  by  masturbation,  but  in  others  it  results  directly 
from  the  masturbation  without  the  intervention  of  the  factor 
referred  to. 

I  recently  examined  a  young  man  with  well-marked  gastralgia,  but  failed,  on  the 
most  careful  inquiry,  to  discover  its  cause,  as  the  patient  was  a  hearty  workman, 
who  had  returned  from  the  campaign,  and  was  entirely  free  from  dyspeptic  symp- 
toms. I  diagnosticated  the  case,  however,  as  one  of  gastralgia,  and  i)ut  him  upon 
the  proper  treatment.  After  a  time,  however,  the  patient  confessed  to  venereal 
excesses  and  extremely  frequent  pollutions. 

In  such  cases  we  must  suppose  that  sensational  sympathies 
exist  between  the  nerves  of  the  genital  organs  and  those  of  the 
stomach  in  men  similar  to  those  which  we  have  been  compelled, 
for  clinical  reasons,  to  infer  for  the  genital  sphere  of  women. 

The  attacks  of  gastralgia  which  are  observed  in  arthritis  may 
also  be  referred  to  mal-nutrition  of  the  nervous  system.  Mus- 
grave,  even  as  far  back  as  1736,  gives  an  account  of  arthritic 
cardialgia ;  Romberg  also  enumerates  arthritis  as  one  of  the 
causes  of  this  affection — in  fact,  an  attack  of  arthritis  in  his  own 
person  was  ushered  in  by  a  severe  "neuralgia  coeliaca." 

Still  another  toxic  cause  of  gastralgia  is  malaria.  In  some 
of  these  cases  the  gastralgia  seems  to  me,  from  the  description, 
to  be  merely  a  symptom  of  intermittent  fever,  like  the  headache, 
the  ojipression,  etc.,  while  in  other  cases  it  is  evidently  a  masked 
form  of  the  malarial  paroxysm. 

In  accordance  with  the  definition  of  gastralgia  given  above,  our 
classification  will  necessarily  have  to  include  those  cases  of  pain 
in  the  stomach  which  follow  the  healing  of  ulcers,  and  which 
appear  to  be  due  to  the  compression  of  a  nerve- twig  by  the  cicatrix. 
On  the  other  hand,  the  cardialgia  in  open  ulcers,  in  cancer,  etc., 
ought  to  be  regarded  merely  as  a  symptom  of  these  afl'ections, 
under  which  heads  it  has  already  been  considered. 

Finally,  it  is  not  to  be  disguised  that  in  certain  cases  of  marked 
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gastralgia  none  of  the  causes  previously  mentioned  adequately 
explain  the  origin  of  the  neuralgia. 

Gastralgia  is  a  disease  chiefly  of  adolescence  and  middle  life, 
and  while,  as  we  have  seen,  it  occurs  in  both  sexes,  women  are 
probably  more  subject  to  it  than  men.  In  many  regions  it  is 
particularly  common — for  instance  in  Sweden,  according  to  Huss 
and  Fenger,  where  it  is  said  to  be  due  to  the  excessive  use  of 
spirits  and  coffee  ;  also  in  malarial  districts,  where  it  may  occur 
as  a  masked  form  of  intermittent  fever. 

Symptomatology. 

The  severe  paroxysmal  pain,  which  is  the  characteristic  fea- 
ture of  gastralgia,  occurs  either  suddenly  without  premonitory 
disturbance,  or  after  being  preceded  by  weight  in  the  epigastrium, 
salivation,  nausea,  headache,  and  other  nervous  symptoms.  In 
severe  paroxysms  the  patient  is  attacked  by  a  griping,  tearing 
pain  in  the  epigastrium  with  a  sensation  of  impending  death,  as 
if  "claws  were  clutching  the  pit  of  the  stomach,"  as  Romberg 
expresses  it  in  -his  brief  and  striking  account,  which  I  have 
adopted  as  the  basis  of  my  own  description.  This  pain  radiates 
from  the  point  of  the  ensiform  process  into  the  surrounding  parts 
as  far  as  the  back,  and  increases  in  severity  until  it  sometimes 
produces  faintness  and  convulsions.  At  the  same  time  the  ej)i- 
gastrium  is  generally  altered  in  shape,  being  either  distended  into 
a  globular  form,  or  retracted  against  the  spine ;  the  extremities 
are  cool,  the  face  sunken,  and  the  pulse  small  and  intermittent. 

The  concomitant  symptoms  are  vomiting,  sometimes  occur- 
ring at  the  beginning,  sometimes  at  the  termination  of  the  attack, 
and  a  great  variety  of  sympathetic  sensations  and  reflex  move- 
ments, such  as  clavus,  globus,  urgent  micturition,  craving  for 
food,  spinal  irritations  (Bamberger),  eructations,  yawning,  con- 
tractions of  the  abdominal  muscles,  etc. 

Another  point  of  some  diagnostic  importance  is  the  fact  that 
pressure  upon  the  epigastrium  is  not  only  borne  without  increase 
of  the  pain,  but  is  in  fact  resorted  to  by  the  patient  liimself, 
either  by  pressing  the  epigastrium  against  some  solid  object,  or 
by  bending  himself  together,  or  by  lying  on  his  stomach.  Some 
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patients  also  take  food  during  the  attack  for  the  purpose  of 
satisfying  the  distressing  craving  for  food.  Such  methods  of 
relieving  the  pain  are  of  course  not  practised  by  all  patients. 

The  duration  of  the  attack  varies  considerably  ;  sometimes  it 
lasts  a  few  minutes,  sometimes  several  hours,  and  subsides  grad- 
ually, with  eructations,  vomiting,  the  copious  discharge  of  a 
clear  urine,  which  in  hysterical  patients  is  strikingly  pale  (urina 
spastica),  and,  finally,  with  great  exhaustion. 

As  in  other  forms  of  neuralgia,  free  intervals  alternate  with 
the  attacks  of  severe  pain.  For  this  reason  the  nutrition  of  the 
patient  is  not  materially  impaired,  provided  the  fundamental 
disease,  upon  which  the  neuralgia  depends,  is  not  itself  of  an 
exhausting  character.  Besides  the  cardialgic  attacks,  symptoms 
of  derangements  in  other  organs  may  also  be  present,  varying 
according  to  the  disease  which  produces  the  neuralgia,  such  as 
menstrual  disorders,  migraine,  globus,  etc.,  in  hysterical  pa- 
tients, or  shortness  of  breath,  palpitation  of  the  heart  and  supra- 
orbital neuralgia  as  results  of  chlorosis,  etc.  A  typical  occur- 
rence of  the  paroxysms  with  perfectly  regular  intervals  is  noticed 
in  the  gastralgia  which  accompanies  uterine  disease,  particularly 
disorders  of  menstruation,  and  also  in  the  gastrodynia  which 
depends  upon  malarial  infection. 

From  these  severe  forms  of  gastralgia  I  wish  to  distinguish  a 
less  serious  general  hyjjercesthesia  of  the  gastric  mucoiLS  mem- 
hrane^  which  is  most  apt  to  be  met  with  in  chlorotic  patients, 
especially  those  of  the  female  sex,  and  which  is  attended  by 
anorexia,  weight  and  pains  in  the  epigastrium.  My  own  expe- 
rience with  this  form  of  neuralgia  has  been  insufiicient  to  enable 
me  to  give  a  distinct  portraiture  of  the  affection,  and  I  shall, 
therefore,  content  myself  by  referring  to  what  I  have  already  said 
upon  this  point  in  the  chapters  on  the  diagnosis  of  chronic  gastric 
catarrh  and  ulcer  of  the  stomach.  I  am  satisfied  that  in  doubt- 
ful cases  a  diagnosis  of  "gastric  catarrh"  or  "gastric  ulcer"  is 
made  too  frequently,  as  is  shown  by  the  entire  failure  of  dietetic 
and  medicinal  treatment  directed  against  these  affections,  and 
the  success  of  treatment  by  electricity  and  a  more  generous  diet. ' 


'  Moller  also  some  time  since  pointed  out  the  occurrence  of  such  forms  of  disease 


302    LEUBE. — DISEASES  Oi-  THE  STOMACH  AND  INTESTINES. 

The  course  of  tlie  disease  is  chronic.  An  exception  to  tliis 
rule  is  formed  by  tliose  cardialgic  attacks,  wliioli  are  produced 
by  abnormal  ingesta,  e.  ^7.,  worms,  etc.,  and  which  usually  at 
once  disappear  after  the  removal  of  the  materia  peccans. 

Diagnosis. 

In  the  diagnosis  of  gastralgia  the  main  point  in  the  correct 
interpretation  of  the  disease  lies  in  a  careful  exclusion  of  the 
other  affections  for  which  it  may  be  mistaken.  The  pains  which 
constitute  the  most  important  symptom  of  this  disease  play  so 
prominent  a  part  in  the  complaints  of  the  patient,  that  we  are 
not  likely  in  doubtful  cases  to  overlook  the  possibility  of  a  gas- 
tralgia. On  the  contrary,  the  real  difficulty  in  many  cases  is  to 
avoid  being  unduly  influenced  by  the  incessant  complaints  of 
cramp  and  pain  in  the  stomach,  so  that  the  detection  of  the  mor- 
bid conditions  which  are  the  real  cause  of  the  epigastric  pain, 
requires  a  thorough  and  unbiassed  investigation. 

Pains  in  the  epigastrium,  originating  in  rheumatism  of  the 
abdominal  muscles,  are  sometimes  referred  by  patients  to  the 
stomach ;  but  closer  examination  will  easily  show  that  these 
sensations  are  located  in  the  abdominal  wall.  On  the  other 
hand,  the  distinction  between  gastralgia  and  neuralgia  of  the 
inferior  intercostal  nerves,  which  are  distributed  to  the  epigas- 
trium, is  more  difficult.  If  it  be  borne  in  mind  that  this  form  of 
neuralgia  is  especially  apt  to  occur  in  chlorotic  persons,  and 
that  these  patients  are  particularly  liable  also  to  digestive  dis- 
orders, we  can  readily  see  how  such  a  combination  of  dj'^spepsia, 
with  an  intercostal  neuralgia  limited  to  the  epigastrium,  ma};-  be 
mistaken  for  gastralgia.  This  error  in  diagnosis  may  be  avoided 
by  palpation  of  the  affected  intercostal  spaces,  where  a  painful 
point  will  here  and  there  be  discovered  ;  also  by  electrization  of 
the  intercostal  nerves  in  the  back — a  procedure  which  may  clear 
up  the  case  by  causing  the  epigastric  pain  to  disappear. 

So,  also,  when  painful  sensations  originating  in  certain  abdom- 


which  he  thought  ought  rightly  to  be  regarded  as  neuralgic,  because  in  some  of  his 
cases  the  gastric  affection  distinctly  alternated  with  other  forms  of  neuralgia. 
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iiial  organs — tlie  liver,  pancreas,  uterus,  kidneys,  etc. — radiate 
into  the  epigastrium,  a  similar  mistake  in  diagnosis  may  bo 
committed  unless  the  starting-point  of  the  pain  and  the  other 
attendant  symptoms  are  carefully  observed.  The  most  frequent 
source  of  error  in  such  cases  is  the  colic  resulting  from  biliary 
calculi — a  mistake  all  the  more  pardonable  as  a  distinction 
between  the  two  conditions  is  at  first  scarcely  possible,  when  the 
pain  is  located  exactly  in  the  epigastrium,  the  liver  is  apparently 
neither  painful  nor  enlarged,  the  gall-bladder  cannot  be  felt,  and 
no  icterus  is  present.  The  differential  diagnosis  between  simple 
gastralgia  and  pains  originating  in  tlie  organs  mentioned  some- 
times presents  special  difficulties  from  the  further  fact  that,  as 
already  remarked,  sympathetic  gastralgic  attacks  are  in  these 
cases  of  extremely  frequent  occurrence.  It  is  always  necessary, 
therefore,  even  in  clear  cases  of  gastralgia,  to  examine  also  for 
other  remote  sources  of  pain  before  deciding  that  the  gastralgia 
is  the  sole  disease.  The  distinction  between  gastralgia  and  the 
gastralgic  attacks  which  depend  upon  ulcer  of  the  stomach  has 
already  been  considered  under  the  head  of  the  latter  affection. 
In  doubtful  cases — and  these,  as  was  fully  shown  in  that  article, 
are  by  no  means  rare — it  is  advisable  to  treat  the  patient  as  if  he 
were  suffering  from  ulcer  of  the  stomach,  in  accordance  with  the 
rules  there  laid  down.  If  the  pain  be  not  materially  mitigated 
by  this  treatment,  but  yield  to  the  use  of  the  constant  current,  a 
tolerably  certain  diagnosis  may  thus  be  made  ex  juvantihus  et 
nan  juvantibus^  and  the  further  treatment  be  modified  accord- 
ingly. At  all  events,  this  mode  of  proceeding  can  do  no  harm, 
and  may  perhaps  spare  us  the  great  regret  of  seeing  the  supposed 
gastralgia  suddenly  revealed  as  a  gastric  ulcer  by  the  occurrence 
of  a  fatal  liseraatemesis. 

Cancer  of  the  stomach  and  chronic  gastric  catarrh  loith  car- 
dialgic  attacks,  are  less  likely  to  be  mistaken  for  simple  gastral- 
gia. The  occurrence  of  the  former  disease  in  old  persons,  the 
coincident  cachexia,  and  the  characteristic  vomited"  matters 
generally  point  unmistakably  to  cancer,  even  when  no  tumor 
can  be  felt.  Gastric  catarrh  may  also  be  usually  distinguished 
by  the  more  or  less  uniform  continuance  of  the  pains,  which  are 
generally  very  moderate  in  severity,  by  the  dyspepsia  Avhich  is 
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directly  connected  with  taking  food,  and  by  the  absence  of  all 
typical  symptoms  during  the  course  of  the  disease. 

Although  in  the  great  majority  of  cases  it  will  be  possible, 
with  these  diagnostic  aids,  to  recognize  a  gastralgia  with  cer- 
tainty, yet  in  other  instances  the  existence  of  a  pure  gastralgia 
will  still  remain  doubtful— a  result,  however,  which  is  the  less 
objectionable,  either  for  the  physician  or  the  patient,  because  it 
will  lead  the  former  to  further  careful  examination,  and  the 
latter  to  caution  in  diet. 

But  even  after  the  diagnosis  of  gastralgia  has  been  placed 
beyond  all  doubt,  we  ought  not  to  stop  here  in  our  inquiry  into 
the  nature  of  the  disease,  because  it  should  never  be  forgotten 
that  the  neuralgia  of  the  gastric  nerves  is  always,  in  fact,  merely 
the  expression  of  another  affection,  the  exploration  of  which  is 
a  still  more  important  task  for  the  physician  than  the  recogni- 
tion of  the  gastralgia  itself.  For  no  permanent  benefit  can  be 
expected  from  treatment  until  the  disease  is  attacked  radically, 
and  until  the  occasion  for  the  occurrence  of  new  attacks  is  with- 
drawn by  the  cure  of  the  fundamental  disease. 

Prognosis. 

N'otwithstanding  the  serious  aspect  which  gastralgia  some- 
times assumes,  the  prognosis,  quoad  vitam,  is  favorable,  since  the 
paroxysm  is  never  fatal,  provided  the  gastralgia  is  unconnected 
with  structural  changes  in  the  stomach.'  On  the  other  hand, 
the  prospect  of  a  speedy,  complete,  and  permanent  cure  is  not 
very  favorable,  and  will,  of  course,  depend  entirely  upon  the 
cause  which  excites  the  attacks.  Thus,  when  the  gastralgia  is 
produced  by  unusual  articles  of  food  which  can  be  immediatel}^ 
removed  from  the  stomach,  there  is  more  hope  of  a  rapid  and 
jDermanent  cure  than  when  the  disease  depends  upon  anfemia  or 

'  Heister's  case,  which  is  often  cited  on  this  point,  of  a  woman,  thirty-three  years  of 
age,  who  died  in  1775,  with  gastric  pains  of  three  days'  duration,  and  convulsions,  cannot 
be  adduced  as  evidence  of  the  possibility  of  a  simple  gastralgia  terminating  fatally,  for 
the  reason  that  in  this  case  poisoning  could  not  be  excluded,  and.  also,  because  "at 
the  cardia,  where  worms  were  lodged,  the  stomach  was  bloody,  and  looked  as  if  it  were 
eroded  and  gangrenous." 
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hysteria.  Still,  even  in  the  latter  affection,  the  prognosis  is  not 
very  unfavorable  if  the  hysteria  be  found  to  depend  upon  causes 
which  are  within  the  reach  of  treatment.  Moreover,  hysterical 
cardialgia  often  disappears  with  the  advance  of  life. 

The  comparative  prognosis  in  the  different  forms  of  gastral- 
gia  may  be  represented  by  the  following  series,  beginning  with 
the  most  curable :  gastralgia  induced  by  the  retention  of  unusual 
articles  of  food  in  the  stomach,  then  the  forms  produced  by 
malaria,  chlorosis,  uterine  disease,  arthritis,  onanism,  hysteria, 
cicatrices  in  the  stomach,  and,  finally,  the  gastralgia  produced 
by  cachectic  conditions  resulting  from  malignant,  wasting  dis- 
eases (tuberculosis,  etc.).  The  prognosis  is  bad,  also,  when  no 
cause  can  be  discovered  after  the  most  careful  examination,  be- 
cause such  cases  afford  no  indications  for  treatment. 

Treatment. 

In  this  affection,  in  which  we  have  an  unusually  sure  etio- 
logical basis  for  treatment,  the  carrying  out  of  the  causal  indi- 
cation is  the  most  important  task  for  the  physician.  Fortu- 
nately, in  many  cases  we  are  able  to  meet  this  indication,  and  the 
treatment  of  the  gastralgia  will  therefore  frequently  coincide  with 
the  treatment  of  the  fundamental  diseases  which  have  given  rise  to 
it.  A  detailed  consideration  of  the  latter  would  be  inappropriate 
here,  and  I  shall,  therefore,  merely  refer  to  certain  leading 
points. 

When  the  gastralgia  is  occasioned  by  the  presence  of  abnor- 
mal ingesta  in  the  stomacli,  their  removal  is  obviously  an  indis- 
pensable part  of  the  treatment.  Unless  sj)ecial  contra-indica- 
cations  are  present  (as,  for  instance,  when  sharp  bodies  of 
considerable  size  have  been  swallowed,  whose  removal  would  be 
attended  by  great  difficulties),  this  may  be  best  affected  b}^  the 
use  of  the  stomach-pump,  or  by  emetics,  the  most  suitable  of 
which  is  apomorphia  (in  doses  of  from  a  thirteenth  to  a  sixth 
of  a  grain),  because  it  can  be  used  hypodermically  Avithout  pro- 
ducing any  injurious  effect  upon  the  gastric  mucous  membrane. 
If  the  washing  out  of  the  stomach,  or  the  administration  of  an 
emetic,  be  unsuccessful,  the  attempt  must  be  made  to  get  rid  of 
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the  noxious  ingesta  by  tlie  bowels.  If  necessary,  the  catliartic 
may  be  preceded  by  the  administration  of  demulcents  for  the 
purpose  of  diminishing  the  irritating  action  of  the  ingesta  upon 
the  raucous  membrane  of  the  digestive  tract. 

The  gastralgias  which  arise  from  sympatJiy  with  other  diseased 
organs  will  most  probably  cease  when  we  have  succeeded  in 
removing  the  original  derangements,  as  is  clearly  shown  by  cases 
in  which  relief  to  a  gastric  neuralgia  has  been  observed  to  follow 
the  successful  treatment  of  uterine  disease.  Thus,  in  Rom- 
berg's' case  of  a  woman  who  was  suffering  from  erosions  on  the 
OS  uteri,  with  anteversion  of  the  uterus,  and  at  the  same  time 
from  cardialgic  attacks,  occurring  chiefly  at  the  periods  of  men- 
struation, these  attacks,  after  having  resisted  every  narcotic, 
disappeared  entirely  when  the  uterine  disease  was  subjected  to 
local  treatment. 

Since  chlorosis  or  anaemia  is  so  frequent  a  cause  of  gastralgia, 
it  will  often  be  found  necessary  to  administer  preparations  of 
iron.  The  particular  preparation  which  is  to  be  used  under 
such  circumstances  is  not  a  matter  of  indifference,  because  the 
feeble  stomach  is  more  intolerant  of  some  preparations  than  of 
others.  I  usually  employ  the  lactate  of  iron  in  the  form  of 
powder,  tliree  grains  at  a  dose,  or  reduced  iron  in  three-grain 
doses,  with  equal  parts  of  some  aromatic  powder  or  of  extract 
of  cinchona. 

The  imperfect  digestion  in  chlorotic  patients  may  also  be 
benefited  by  the  use  of  hydrochloric  acid,  eight  drops  to  a  wine- 
glassful  of  water  two  hours  after  eating. 

In  the  case  of  onanists  and  similar  patients,  cold  frictions  of 
the  whole  body  are  advisable,  or  the  patient  may  be  taken  away 
from  his  friends  and  his  customary  habits  of  life,  and  sent  to  the 
coast  for  sea-bathing,  or  to  some  elevated  region,  or,  still  better, 
to  the  ferruginous  springs  of  St.  Moritz,  which,  in  my  opinion,  are 
admirably  adapted  to  such  invalids. 

In  hysterical  gastralgias,  the  benefit  to  be  derived  from  medi- 
cine is,  as  we  all  know,  very  precarious,  so  long  as  no  cause, 
accessible  to  treatment,  can  be  discovered  for  the  hysteria. 


'  Nervenkrankheiten.  Aufl.  3.  S.  158. 
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Even  in  the  latter  case,  however,  the  attempt  may  be  made  to 
relieve  the  hysteria  by  the  use  of  bromide  of  potassium,  valerian, 
and  other  antispasmodics,  by  sea-bathing  for  the  stronger 
patients,  and  by  the  judicious  employment  of  hydropathy, 
etc.,  measures  which  need  not  be  considered  in  detail  here. 

Gastralgias,  which  depend  upon  a  malarial  affection,  require 
the  bold  use  of  quinine  or  arsenic ;  the  latter  is  said  to  prove 
efficacious  in  many  chronic  cases  when  quinine  has  failed. 

When  the  gastric  pains  are  the  result  of  arthriiis,  the  usual 
treatment  for  gout  is  indicated,  and  particularly  the  use  of  large 
quantities  of  warm  water.  Moreover,  since  experience  has 
shown '  that  the  gout  in  the  extremities  disappears  on  the  super- 
vention of  gastralgia,  and,  on  the  other  hand,  that  the  pains  in 
the  extremities  return  on  its  cessation,  Garrod's  recommenda- 
tion, to  attempt,  by  warmth  and  counter-irritants,  to  excite 
derivation  to  the  joints,  is  certainly  worthy  of  consideration ; 
and  all  the  more  because  the  hot  foot-baths,  mustard  poultices, 
etc.,  are  so  perfectly  harmless  that  they  can  be  used  with  the 
utmost  freedom.  At  the  same  time  Garrod  uses  stimulants, 
such  as  ether,  ammonia,  etc.,  when  there  is  no  co-existing 
inflammation  of  the  stomach. 

The  attack  itself  may  be  treated  by  warm  baths,  mustard 
poultices  over  the  epigastrium,  in  severe  cases  by  inhalations  of 
chloroform,  and  especially  by  the  hypodermic  injection  of  the 
muriate  of  morphia.  For  a  century  past  siibnitrate  of  'bismuth 
has  been  highly  commended,  and  has  even  been  regarded  as  a 
true  specific  for  gastralgia,  like  quinine  for  malaria.  Others,  as 
Massart,  have  obtained  very  striking  results  from  arsenic,  and 
have  gone  so  far  as  to  ascribe  the  effect  of  the  bismuth  to  its 
contamination  with  this  metal.  In  certain  cases  benefit  has 
been  derived  from  nux  vomica,  nitrate  of  silver,  acetate  of  lead, 
coffee,  etc.  I  have  had  no  experience  with  any  of  the  last-men- 
tioned remedies,  and,  therefore,  refrain  from  expressing  any 
opinion  in  regard  to  them.  Still,  I  believe  that  these  drugs 
should  not  be  resorted  to  until  after  a  thorough  trial  of  elec- 
tricity, the  one  remedy  for  neuralgia  which  nowadays  casts  all 


'  Garrod.  3.  edit.  p.  492,  sq. 
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Others  into  the  background.  I  have  seen  very  good  results  from 
the  use  of  the  constant  current — from  ten  to  fifty  elements,  ac- 
cording to  the  sensitiveness  of  the  patient,  being  necessary  to 
produce  a  slight  pricking  sensation  in  the  skin  and  to  exert  an 
alterative  action  upon  the  gastric  nerves. 

I  place  the  anode  upon  the  painful  point  in  the  epigastrium, 
and  the  cathode  in  the  left  axillary  line,  or  further  towards  the 
spine,  and  continue  the  application  for  five  or  ten  minutes.  This 
rarely  fails  to  diminish  the  pain,  although  sometimes  only  tem- 
porarily, and  after  a  continuance  of  the  galvanization  for  some 
time  the  pain  may  entirely  disappear.  In  conclusion,  an  illus- 
tration of  this  treatment  may  be  here  given. 

"W.,  a  foreman,  forty  years  of  age,  and  a  vegetarian  ;  formerly  a  dyspeptic,  but 
for  the  past  two  years  has  been  quite  well.  For  the  last  three  weeks  he  has  suffered 
from  a  constant  oppression  in  the  epigastrium,  alternating  with  pain  which  extends 
to  the  back,  and  almost  entirely  disappears  when  he  lies  down.  When  it  is  specially 
severe  it  is  accompanied  by  gurgling  in  the  epigastrium.  At  first  the  cardialgia 
did  not  begin  until  some  hours  after  rising,  and  particularly  until  after  some  food 
had  been  taken.  At  jjresent,  eating  seems  to  have  no  special  influence  upon  the 
pain,  and  the  appetite  is  unimpaired.    There  has  never  been  any  vomiting. 

The  examination  revealed  a  very  tender  spot,  as  large  as  a  silver  dollar,  in  the 
epigastrium ;  general  pressure  over  the  wliole  region  was  painless. 

I  made  a  diagnosis  of  gastralgia,  but  did  not  conceal  from  myself  that  the 
change  of  the  pain  in  different  positions  of  the  patient,  the  great  sensitiveness 
of  the  epigastrium  on  localized  pressure,  the  extension  of  the  pain  to  the  back,  and 
the  continuance  of  the  painful  sensations,  made  it  at  least  questionable  whether 
the  cardialgic  attacks  were  not  rather  symptomatic  of  a  gastric  ulcer,  which  was 
running  a  somewhat  unusual  course. 

The  indications  pointed,  therefore,  to  the  use  of  the  constant  cuiTent  for  diag- 
nostic purposes,  as  before  described,  and,  if  successful,  to  its  therapeutic  employ- 
ment. On  placing  the  positive  pole  of  a  constant  battery,  sufficiently  strong  to 
just  excite  pricking  in  the  skin,  over  the  painful  spot  in  the  epigastrium,  the  severe 
pain  immediately  disappeared.  Every  repetition  of  the  galvanization  produced 
the  same  effect,  and  after  a  few  weeks  the  patient  was  cured. 

Judging  by  the  results  which  are  also  obtained  by  faradisa- 
tion in  the  treatment  of  neuralgias,  it  is  to  be  expected  that  this 
method  will  likewise  prove  useful  in  gastralgia.    I  have  myself 
had  no  experience  with  it,  because  I  have  had  no  reason  for  giv- 
ing up  the  treatment  by  the  constant  current,  which,  in  the  cases 
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of  gastralgia  observed  by  me,  lias  almost  invariably  proved  sue- 
cessf  ul 

LEEDS  ekWEST-RIDlNG 

;,  LDICO-CHIRURCICAL  SOCIETY 
Alterations  in  the  Size,  Form,  and  Position  of  the  Stomach. 

The  most  important  of  these  conditions  is  dilatation  of  the 
stomach,  the  other  alterations  belonging  to  this  category  being 
of  subordinate  clinical  importance. 

Dilatation  of  the  Stomach— Dilatatio  Ventriculi— Gastrectasia. 

A  compilation  of  ancient  and  moclern  literature  on  this  subject  is  to  be  found 
in  PemokWs  work  on  Dilatation  of  the  Stomach,  Erlangen.  1875.  The  follow- 
ing list  of  works  includes  only  those  of  the  most  importance.  In  regard  to  ancient 
literature  see  also  the  treatise  of  Joseph  Franh,  referred  to  below. 

Spigelius  in  Rhodius'  Mantiss.  anat.  obs.  XVIII.  p.  13.  1623. — Bonet,  Anat.  lib.  III. 
Sec.  Vin.  p.  807.  \&lQ.—Diemerbroeck,  Opera  omnia.  Lib.  I.  Cap.  7.  1685.— 
Widmami,  Commerc.  litt.  ad  rei  med.  et  scient.  natur.  increm.  Norimberg. 
1743.  p.  63. — Oerh.  van  Swieten,  Comment,  ad  H.  Boerhaave.  Aphorism,  etc. 
Comm.  ad.  aph.  §  605.  10.  1754.  Tom.  II.  p.  133. — Mitterlacher,  Diss,  de  raro 
ventriculi  casu,  1760,  in  KlinhoacKs  Sammlung  Prager  Dissert.  No.  9.  S.  159 
(1771). — Lieutaud,  Histor.  anat.  med.  1767.  Lib.  I.  Sec.  11.  obs.  21-25. — Sau- 
mjres,  Nosologia  methodica  Classis.  X.  18.  1.  Meteorismus  ventriculi.  1768. — 
Morgagni,  De  sedibus  et  causis  morborum,  etc.  Epistol.  XXXIX.  14-17.  1774. 
J.  P.  Frank,  De  curand.  hom.  morbis.  Lib.  V.  pars.  6.  §  666. —  Vetter,  Aphor- 
ism, aus  der  pathol.  Anat.  1803.  S.  169.  If.  —  Klohsa,  Merkwurdige  letzte 
Krankheit  des  Hofrath  Dr.  Henning,  in  Hufeland's  Journal  der  prakt.  Heil- 
kunde.  1824.  S.  87.  Stiick  2.—Piorry,  Die  mittelbare  Perkussion.  libers,  von  Bal- 
ling. Wiirzb.  1828.  S.  261.  fi.—Duflay,  Archives  g6n6rales,  Nov.  u.  Dec.  1833. 
—Petrequin,  Bullet,  de  thSrap.  Tom.  X.  p.  239.  Schmidt's  Jahrb.  15.  S.  36.— 
Jos.  Frank,  Prax.  univers.  praecept.  p.  III.  Vol.  I.  Sec.  2.  p.  225.  Leipzig.  1835. 
This  work  contains  copious  references  to  the  literature  of  the  disease. — 
Blumenthal,  Casper's  Wochenschrift.  1835.  No.  Z2.—PauU,  De  ventriculi  dila- 
tatione  diss.  Frankf.  im^.—Serain,  Ref.  Sclimidt's  Jahrb.  Bd.  28.  S.  137. 1840. 
—Oanstatt,  .lahresber.  1841. — S.  C.,Enorme  Vergrosserung  des  Magens.  Gaz.  di 
Mil.  1845.  Schmidt's  Jahrb.  51.  S.  SOS.—Oppolzer,  Klin.  Vortrage,  etc.  Wiener 
klin.  Wochenschrift.  1851.  S.  805.— Canstatt,  Spec.  Pathol,  u.  Therap.1856.  Bd. 
in.  S.  214:.— Traube,  Zur  Lehre  von  der  Magcnerweiterung.  1861.  Ges.  Beitnige^ 
etc.  S.  986. 1871. — Skjelderup,  Spontan.  Ud  vidurg,  etc.  Virchow's  Jahresber. 
1866.  S.  134. — Rusamaul,  Behandlung  der  Magcnerweiterung  durch  eine  neue 
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Methode  mittelst  cler  Magenpumpe.  Deutsches  Archiv  far  klin.  Medicin.  Band. 
VI.  S.  455.  fE.  1869.— P^oss,  Deutsche  Klinik.  1870.  8.  32.—Jurgen8en,  Deutsches 
Archiv  f.  klin.  Medicin.  VII.  S.  239. — L.  Bosenthal,  Berliner  klin.  Woclienschr. 
1870.  Nov.  24. — Popoff,  Berliner  klin.  Wochenschr.  1870.  No.  38-40.—//. 
Quincke,  Diktat,  vejitric.  Eigenthiiraliches  Verhaltcn  des  Urins.  Correspon- 
denzbl.  fiir  Schweizer  Aerzte.  1874.  No.  1. — SchuUze,  Berliner  klin.  Woch- 
enschr. 1874.  No.  27.  Brennbare  Guse. —Ewald,  Ueber  Magengahrung.  Dubois- 
Rei  chert's  Archiv.  1874.  Heft  2. — F.  Pemoldt,  Die  Magenerweiterung.  Habili- 
tationsschrift.  Erlangen.  1875. 

Pathological  Anatomy. 

An  excessive  distention  of  the  stomach,  which  in  certain 
cases  attains  such  enormous  dimensions  that  the  dilated  organ 
occupies  the  greater  part  of  the  abdominal  cavity,  and  even 
descends  into  the  pelvis,  is  so  striking  a  phenomenon  at  the 
autopsy  that  we  might  naturally  expect  an  early  mention  of  this 
lesion  as  soon  as  the  custom  of  making  post-mortem  examina- 
tions came  to  be  prevalent. 

Thus  Spigelius  (1633)  gives  an  account  of  a  stomach  which  held  thirteen  pounds 
of  fluid,  and  Bonet  (1675)  of  one  which  extended  as  low  as  the  symphysis  pubis. 
In  1749  Widmann  reported  a  case  in  which,  besides  the  dilatation,  a  constriction 
of  the  pylorus  was  noticed,  produced  by  a  cancer  situated  at  that  orifice.  Since 
then  this  mode  of  origin  for  the  dilatation  has  been  repeatedly  observed,  and  the 
form  of  dilatation  thus  induced,  has  been  distinguished,  on  account  of  the  clearness 
of  its  pathogenesis,  from  the  simple  dilatation  which  is  unaccompanied  by  pyloric 
stenosis. 

The  increase  in  volume  affects,  at  least  at  first,  chiefly  the 
fundus,  afterwards  the  whole  stomach.  The  mucosa  is  some- 
times mammillated,  and  usually  thickened,  but  it  may  be 
smooth  and  thinned,  especially  at  the  fundus.  Still  more  strik- 
ing is  the  alteration  in  the  thickness  of  the  muscidaris,  which  in 
fact  generally  composes  almost  the  entire  thickness  of  the  wall  of 
the  stomach.  Occasionally  this  tliiclcening  is  extremely  marked, 
as  in  the  striking  case  observed  by  Mitterbacher  a  centuiy  ago. 
In  nine  preparations  taken  from  the  pathologico-anatomical  col- 
lection in  this  city,  Penzoldt  found  the  muscular  coat  thickened 
in  four  instances,  in  three  thickened  in  some  places  and  normal 
at  other  parts,  once  partially  normal,  partially  thinned,  and  once 
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everywhere  tliinned.  Skjelderup,  in  four  cases  without  pyloric 
stenosis,  found  the  wall  only  once  actually  thinned,  in  two  cases 
half  as  thick  as  normal,  and  once  of  normal  thickness.  The 
microscopical  examination  usually  shows  a  normal  condition  of 
the  muscular  fibres,  but  fatty  and  colloid  degeneration  have  also 
been  observed  (Kussmaul  and  Maier).  In  some  cases  the  serosa 
has  also  been  noticed  to  present  proliferative  changes. 

In  consequence  of  the  enormous  distention  of  the  stomach, 
the  neighboring  organs  are  displaced  from  their  natural  position, 
the  intestines  backwards,  the  liver  and  spleen  upwards ;  more- 
over, the  latter  organs,  and  perhaps  also  the  pancreas,  as  in 
Klohss'  case,  are  sometimes  atrophied.  The  spleen  especially  is 
very  apt  to  be  diminished  in  size,  probably  as  a  result  of  the 
pressure  exerted  by  the  greatly  distended  fundus. 

When  the  stomach  is  much  dilated,  the  beginning  of  the  duo- 
denum is  inevitably  carried  downwards  along  with  the  pylorus, 
■although  only  to  a  limited  extent,  and  in  this  way  the  intes- 
tines may  slip  in  between  the  cardia  and  pylorus,  as  was  strik- 
ingly noticeable  in  one  of  my  cases  (see  Fig.  8.  p.  312). 

This  diagram '  illustrates,  moreover,  the  fact  that  the  part  of  the  greater  curvature, 
■which  lies  nearly  opposite  the  cardia,  undergoes  the  greatest  distention,  and  occupies 
the  lowest  position. 

In  very  rare  cases  circumscribed  dilatations  of  the  stomach  in 
the  form  of  diverticula  have  been  observed  (Baillie),  which  have 
resulted  from  the  continuous  pressure  of  indigestible  substances, 
such  as  pieces  of  coin,  etc. 


Etiology  and  Patliogenesis. 

The  most  frequent  cause  of  dilatation  of  the  stomach  is  a 
stenosis  in  the  pyloric  region.  As  in  other  hollow  organs,  when 
the  orifice  of  exit  is  constricted,  a  gradual  expansion  of  the  cavity 

'  Taken  from  PmzoldVs  "  Dilatation  of  the  Stomach,"  1875.  a  represents  the  car- 
dia, I)  the  pylorus;  between  the  two  run  the  greater  and  lesser  curvatures  ;  the  former 
extends  at  its  most  inferior  part  to  below  the  umbilicus ;  c  is  the  enlarged  duodenum  ; 
e  the  first  convolution  of  the  jejunum.  The  shading  around  d  represents  the  pancreas  ; 
/  shows  the  abnormal  course  of  the  transverse  colon. 
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is  produced  by  the  accumulation  of  its  contents,  so  also  in  the 
stomach  the  same  result  takes  place  when  a  contraction  occurs 
at  the  pylorus  itself  or  near  it  either  within  the  stomach  or  in  the 
duodenum.  The  stenosis  most  commonly  results  from  a  pyloric 
carcinoma^  much  less  frequently  from  the  rare  proliferations 
of  mucous  membrane  previously  mentioned,  or  from  an  hyper- 
trophy of  the  muscularis  limited  to  the  neighborhood  of  the 
pylorus.  A  more  common  cause  is  the  ciatrices,  which  are  left 
after  the  healing  of  a  round  ulcer  at  the  pylorus  or  after  the 
healing  of  ulcerations  produced  by  corrosive  ingesta.  A  narrow- 
ing of  the  lumen  of  the  stomach,  especially  near  the  pylorus, 
may  also  be  occasioned  by  external  pressure,  for  example,  by 
tumors  of  the  pancreas. 

When  the  stenosis,  whatever  may  be  its  cause,  has  continued 
for  a  considerable  time,  an  expansion  of  the  cavity  of  the  stomach 
behind  the  constriction  will  inevitably  occur,  unless  this  result 
be  prevented  by  certain  compensatory  provisions.  The  simplest 
of  these  is  vomiting,  by  which  the  stomach  is  relieved  of  its  dis- 
tending ingesta.  If  the  vomiting  be  incomplete,  or  too  long 
delayed,  or  fail  to  occur  at  all,'  the  dilatation  may  be  prevented, 
or  at  least  limited,  by  the  supervention  of  an  hypertrophy  of 
the  muscularis  sufficient  to  overcome  the  obstruction  to  the 
ingesta,  or  by  an  increased  activity  of  the  secretory  and  absorb- 
ent functions  of  the  gastric  mucous  membrane. 

The  hypertrophy  of  the  muscularis  noticed  in  cases  of  pyloric  stenosis  arises  in 
the  same  way  as  in  the  stenosis  of  other  hollow  viscera,  for  instance,  the  heart,  by 
an  adaptation  of  the  size  of  the  muscles  to  the  resistance  to  be  overcome.  In  many 
cases  the  hypertrophy  is  sutEcient  to  overcome  the  obstruction,  as  is  evident  from 
the  absence  of  any  dilatation  of  the  organ.  Thus  in  a  polyphagic  patient,  in 
whom  Diemerljrocck  expected  to  find  an  ectasis,  the  stomach  was,  on  tlie  contrary, 
remarkably  small— half  the  usual  size  and  of  three  times  its  normal  thickness.  Tlie 

'  This  failure  at  any  attempt  at  vomiting  may  be  explained  by  a  defective  irrita- 
bility of  the  nerves  concerned  in  the  act  of  emesis.  Such  a  defect  may  be  congenital 
(the  facility  with  which  vomiting  takes  place  differing  extremely,  as  is  well  Imown, 
in  different  individuals),  or  it  may  be  acquired  hi  consequence  of  morbid  conditions  of 
the  vagus,  such  as  laceration  and  paralysifi,  or  even  complete  destruction  of  the  greater 
part  of  its  fibres.  The  latter  condition  could  be  demonstrated  pathologico-anatomically 
m  a  case  of  Traubo's,  in  which  almost  all  the  larger  branches  of  the  vagus  supplymg  the 
stomach  were  found  to  be  destroyed  by  two  largo  ulcers. 
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chief  development  of  the  muscles  takes  place  in  the  neighborhood  of  the  pylorus, 
while  the  greater  curvature,  upon  which,  as  already  remarked,  the  main  pressure  of 
the  ingesta  is  exerted,  is  more  or  less  atrophied. 

Besides  this  essentially  mechanical  mode  of  compensation,  there  is  still  another 
way  in  which  the  results  of  obstruction  may  be  effectually  avoided.  The  more  rap- 
idly and  energetically  the  transformation  and  absorption  of  the  cliyme  take  place, 
the  less  food  will  remain  to  pass  through  the  pylorus.  The  transformation  of  the 
food  will  be  facilitated  Ijy  an  increased  secretion  of  pepsin,  and  especially  of  acids, 
which,  as  previously  mentioned,  favor  the  formation  of  peptones.  A  still  greater 
iprotection  against  dilatation  will  be  afforded  by  an  increase  of  the  absm-hent  power 
of  the  stomach,  because  the  conversion  of  the  albuminates  into  absorbable  peptones 
is  promoted  by  an  active  absorption  of  the  peptones  already  formed.  Such  an  in- 
creased power  of  absorption  will  obviously  be  acquired  by  the  stomach  when  the 
muscles  have  become  hypertroj)hied,  for  the  reason  that  the  process  of  absorption 
depends  in  a  large  measure  upon  the  muscular  movements,  and  will  therefore  become 
more  active  in  proportion  to  the  development  of  the  muscular  tissue. 

In  the  failure  of  tliese  compensatory  provisions  a  permanent 
dilatation  of  the  organ  is  the  inevitable  result.  This  incomplete- 
ness of  compensation  may  be  due  either  to  a  failure  from  the 
start  on  the  part  of  the  muscular  hypertrophy  and  on  the  part 
of  the  increased  powers  of  secretion  and  absorption  to  keep 
pace  with  the  difficulties  to  be  overcome,  or  else  it  may  arise 
from  the  gradual  development  of  a  secondary  insufficiency  of 
both  of  these  compensatory  provisions. 

Kussmaul  and  Maier  have  shown  that  in  fatal  cases  of  dilata- 
tion of  the  stomach  the  muscular  coat  may  undergo  sometimes  a 
fatty,  at  other  times  a  colloid  degeneration.  On  the  other  hand, 
the  failure  of  the  other  mode  of  compensation  was  shown  in  a 
recent  case  of  my  own,'  by  the  fact  that  the  fluids  withdrawn  from 
the  dilated  stomach  twenty-four  hours  after  their  ingestion  were 
apparently  in  the  same  condition  as  when  first  taken.  A  defi- 
cient supply  of  gastric  juice  may  probably  be  inferred  also  in 
those  cases  of  dilatation  in  which  obvious  benefit  is  derived 
from  the  administration  of  hydrochloric  acid. 

The  foregoing  considerations,  which  are,  in  my  opinion,  of 
great  importance  in  enabling  us  to  understand  the  origin  of  this 
pathological  condition,  explain  also  the  occasional  occurrence  of 
dilatation  of  the  stomach  without  stenosis  of  the  pyloric  region. 


'  Volkmann's  Sammlung  kliniacher  Vortriige.   3.  Serie.    72.  Vortrag.  1873. 
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Dilatation  of  the  stomach  will  occur  whenever  a  'permanent  dis- 
proportion exists  between  the  quantity  of  ingesta  and  the 
removal  of  the  same.  Pyloric  stenosis  is  only  the  most  fre- 
quent and  most  important  cause  of  this  disproportion  ;  the  other 
causes  are  illustrated  in  the  following  cases. 

That  persons  who  are  in  the  habit  of  taking  excessive  quanti- 
ties of  fluids  and  indigestible  substances  into  the  stomach  finally 
acquire  a  dilatation  of  the  organ,  is  a  fact  of  common  observa- 
tion. Thus  Hodgkin  states  that  this  condition  is  very  common 
among  the  vegetarian  population  of  India.  The  same  lesion,  to 
a  more  or  less  marked  degree,  is  also  a  characteristic  of  gour- 
mands and  drunkards.  Quite  recently  I  discovered  it  in  a  man 
who  had  died  of  diabetes.  Generally,  however,  the  difficulty 
lies  not  so  much  in  the  quantity  taken  as  in  the  impediment  to 
its  removal,  arising  from  weakness  of  the  muscular  coat.  In  this 
way  dilatation  may  occasionally  occur  as  a  result  of  various 
acute  and  chronic  affections,  such  as  typhoid  fever,  tuberculosis, 
puerperal  fever,  etc.  In  chlorosis  and  anaemia,  also,  the  mus- 
cular atony,  which  is  one  of  the  symptoms  of  these  affections, 
may  lead  to  a  gradual  dilatation,  a  mode  of  origin  similar  to 
that  described  by  Sauvages  as  the  cause  of  meteorism  of  the 
stomach.  This  is  probably  also  the  explanation  why  dilata- 
tion is,  upon  the  whole,  more  common  in  advanced  age  than  in 
younger  persons. 

Dilatation  of  the  stomach  may,  moreover,  be  produced  by  a 
simple  mechanical  interference  with  the  complete  action  of  the 
gastric  muscles  from  adhesions  of  the  wall  of  the  stomach  to  the 
liver,  intestines,  abdominal  wall,  etc.,  or  from  the  tension  upon 
the  organ  by  a  hernia  ;  while  the  dilatation  resulting  from  peri- 
tonitis is  probably  to  be  explained  by  the  muscular  paresis 
induced  by  the  adjacent  inflammation. 

When  the  dilatation  develops  as  a  result  of  anaemia,  or  of  a 
long-continued  gastric  catarrh,  there  is  undoubtedly  another 
etiological  factor  besides  the  enfeeblement  of  muscular  energy 
above  mentioned,^  viz.,  a  deficient  formation  of  gastric  juice 
and  imperfect  absorption  of  peptones,  conditions— the  latter 


See  also  the  etiology  of  gastritis. 


316    LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

particularly — wliicli  also  result  in  an  excessive  accumulation  of 
ingesta  in  the  stomach.  In  numerous  instances  of  dilatation, 
however,  these  two  defects  of  the  mucous  membrane  do  not 
appear  to  be  the  original  cause  ;  on  the  contrary,  their  influence  is 
felt  only  after  the  disease  has  made  some  progress ;  then  the  power 
of  absorption,  which  is  probably  at  lirst  considerably  increased, 
gradually  declines,  the  peptones  remain  in  the  stomach,  and  the 
abnormal  decomposition  of  the  ingesta  with  development  of  gas 
steadily  progresses.  Whether  the  dilatation,  observed  in  connec- 
tion with  diseases  of  the  brain  and  spinal  cord,  is  due  to  motor 
disturbances  transmitted  through  the  vagus  nerve,  must,  in  the 
rudimentary  state  of  our  knowledge  in  regard  to  the  relation 
between  the  nervous  system  and  the  movements  of  the  stomach, 
remain  for  the  present  a  matter  of  doubt.  Still  more  doubtful  is 
the  supposed  dependence  of  gastrectasia  upon  hypochondriasis 
and  hysteria.  When  these  conditions  are  associated,  the  dilata- 
tion of  the  stomach  is  doubtless  the  primary  affection,  and  the 
mental  disturbance  merely  the  usual  result  of  a  protracted 
gastric  disease. 

Symptomatology  and  Diagnosis. 

Dilatation  of  the  stomach,  except  when  the  affection  is  well 
developed,  presents  no  symptoms  by  which  it  can  be  recognized 
with  certainty. 

The  appearance  of  the  patient  varies  according  to  the  duration 
and  severity  of  the  disease.  In  some  instances  he  is  emaciated 
almost  to  a  skeleton,  pale,  and  hollow-eyed  ;  in  others  one  per- 
ceives but  little  indication  of  the  gravity  of  the  disease — in  fact, 
at  first  sight  the  patient  gives  the  impression  of  obesity,  which, 
however,  is  entirely  due  to  the  bulging  of  the  stomach.  Notwith- 
standing the  marked  development  of  the  abdomen,  the  integu- 
ments contain  but  little  fat.  In  proportion  to  the  degree  of 
dilatation,  the  projection  of  the  abdomen  is  situated  more  or  less 
inferiorly,  while  the  epigastric  region  appears  depressed.  On 
closer  examination,  moreover,  the  apparent  corpulence  is  in 
striking  contrast  with  the  emaciation  of  the  rest  of  the  body, 
especially  at  the  nates.    Corresponding  to  this  general  emacia- 
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tion,  the  patient,  even  early  in  the  disease,  experiences  ^feeling 
of  reduced  physical  strength. 

The  appetite^  according  to  my  experience,  is  diminished  in  the 
majority  of  cases,  even  w^hen  the  disease  has  originated  in 
gluttony.  Still,  it  must  always  be  borne  in  mind  that  the  appetite 
frequently  remains  unimpaired,  in  spite  of  the  most  marked  dys- 
pepsia, indeed  that  there  may  even  exist  an  actual  craving  for 
food,  a  fact  which  is  in  striking  contrast  with  the  in  other  respects 
unmistakably  severe  derangement  of  the  gastric  digestion,  and 
which  may  assist  us  in  the  establishment  of  the  diagnosis. 

Besides  the  loss  of  appetite,  the  dyspepsia  manifests  itself  in 
other  symptoms,  such  as  weight  and  fulness  in  the  abdomen  after 
eating,  resulting,  perhaps,  in  part  from  the  dragging  produced  by 
the  food  in  the  dilated  stomach  ;  also  nausea,  heart-burn,  and 
eructations.  These  eructations  expel  either  the  fluid  contents  of 
the  stomach,  or  gases  which  are  sometimes  odorless,  at  other 
times  very  offensive,  and  occasionally  even  combustible. '  Finally, 
many  patients  suffer  from  vomiting,  which  is  sometimes  of  a 
character  distinctive  of  gastrectasia.  In  quality  the  vomited 
matters  do  not  differ  in  any  respect  from  those  met  with  in 
chronic  gastric  catarrh  ;  they  are  composed  of  undigested  food, 
sarcinse,  tenacious  gray  masses  of  mucus,  fatty  acids,  etc.,  to- 
gether with  substances  of  a  coffee-ground  appearance  when  the 
dilatation  is  caused  by  pyloric  cancer,  or  a  considerable  quantity 
of  blood  if  the  case  is  complicated  with  gastric  ulcer.  The  quan- 
tity, hoAvever,  of  the  vomited  matters  may  sometimes  be  an 
important  guide  in  the  diagnosis  of  dilatation.  It  is  in  this 
affection,  more  frequently  than  in  any  other  disease  of  the 
stomach,  that  enormous  quantities  of  ingesta  are  discharged  at  a 
time  (in  one  case  reported  by  Blumenthal  as  much  as  sixteen 

'  Only  three  cases  of  combustible  eructations  have  been  reported,  one  from  Friedreich's 
Olinique  (F.  Sclmllze,  Berliner  kliu.  Wochenschr.  1874.  No.  27);  the  second  from 
Botkins'  Clinique  {Popoff.  Ibid.  1870.  Nos.  38-40).  In  both  cases  the  analysis  of  the 
combustible  gas  showed,  in  addition  to  N  and  0— the  constituents  of  atmospheric  air  - 
also  COj  and  H  ;  in  Schultze's  case  there  were  also  traces  of  marsh  gas.  This  gas  was 
comparatively  abundant  (ten  per  cent.)  in  the  third  case  recently  published  from  Frerichs' 
Gliniqnc  (Eimld,  Dubois- Reichert's  Archiv.  1874.  S.  217.),  and  traces  of  defiant  gas 
were  also  found.  In  this  case  the  eructated  gas  burned  with  a  yellow  illuminatiug 
flame,  while  the  flame  in  the  other  two  cases  was  colorless. 
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pounds !),  and  not  unfrequently  such  vomiting  is  an  habitual 
occurrence.  It  is  not,  however,  an  invariable  attendant  of  the 
disease,  and,  after  it  has  continued  for  a  long  time,  it  may  cease 
shortly  before  death.  In  such  cases  the  cessation  of  the  regularly 
recurring  vomiting  is  an  unfavorable  omen,  and  seems  to  be  due 
partly  to  the  feeble  action  of  the  abdominal  muscles,  which 
share  in  the  general  exhaustion  of  the  patient,  and  parti}'-  to 
the  increasing  paresis  of  the  gastric  nerves,  produced  by  their 
stretching. 

Dilatation  of  the  stomach  is  also  very  generally  accompanied 
by  constipation.  This  symptom  depends  chiefly  upon  the  im- 
perfect emptying  of  the  stomach.  In  consequence  of  the  dimi- 
nution in  the  quantity  of  chyme  which  passes  through  the  py- 
lorus, the  bile,  and  probably  also  the  intestinal  digestive  juices, 
are  reduced  to  a  minimum,  and  thus  the  peristalsis,  upon  the 
energy  of  which  the  frequency  of  the  evacuations  almost  exclu- 
sively depends,  is  but  feebly  excited.  The  constipation  may 
probably  be  ascribed  in  part  also  to  a  blunting  of  the  nerves  of 
the  overloaded  stomach,  because  a  loss  of  irritability  on  the  part 
of  the  gastric  nerves  is  likely  to  lessen  the  reflex  movements 
of  the  intestines  ;  at  least  it  has  been  observed  that  when  the 
stomach  is  emptied  at  regular  intervals  by  the  stomach-pump, 
the  constipation  is  also  spontaneously  relieved. 

The  reaction  of  the  urine  during  this  mode  of  treatment  by 
washing  out  the  stomach  may  be  continuously  alkaline,  probably 
because  the  treatment  diminishes  the  absorption  of  the  gastric 
acids,  and  thus  withdraws  an  important  factor  in  the  acidifica- 
tion of  the  urine  (Quincke).  The  amount  of  the  urine  is  vari- 
able ;  in  the  later  stages  of  the  disease  it  is  often  diminished — at 
least  this  has  been  the  experience  of  Kussmaul  and  myself.  In 
ray  last  case  of  gastrectasia,  which  I  kept  for  a  long  time  under 
observation,  the  urine  was  very  scanty,  almost  .always  under 
thirty-three  ounces,  and  sometimes  as  little  as  from  thirteen  to 
sixteen  ounces.  The  reduction  in  the  quantity  of  urine  is  prob- 
ably due  to  the  deficient  absorption  of  fluids  by  the  stomach. 

This  deficiency  of  water  in  the  blood  also  gradually  induces 
an  abnormal  dryness  of  the  muscular  and  nervous  tissues,  in 
connection  with  which  a  peculiar  nervous  symptom  has  been 
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repeatedly  observed  by  Kussmaul  in  cases  of  dilatation  of  tlie 
stomacli.  The  symptom  in  question  consists  of  cramps  in  tlie 
form  of  tonic  contractions  of  the  muscles,  alternating  with  slight 
clonic  convulsive  movements.  In  patients  vrho  are  suffering  from 
this  "  drying  up  of  the  tissues  from  loss  of  water,"  a  single  co- 
pious vomiting,  or  the  use  of  the  stomach-pump,  may  excite  these 
cramps  by  suddenly  rendering  the  dehydration  more  intense 
(Kussmaul). 

In  Kussmaul's  cases  these  painful  cramps  were  confined  chiefly  to  the  flexors  of 
the  arms,  the  sural  and  the  abdominal  muscles,  but  sometimes  extended  also  to 
those  of  the  face  and  neck.  Rolling  of  the  eyes,  contraction  of  the  pupils — in  fact, 
even  emprosthotonos  and  disturbances  of  consciousness  were  also  sometimes  ob- 
served. The  cramps  were  preceded  by  painful  sensations  in  the  stomach  and  other 
parts  of  the  body,  together  with  a  sense  of  oppression  and  dyspnoea.  The  duration 
of  the  attacks  is  very  variable,  sometimes  continuing  for  several  hours. 

In  quite  rare  cases,  probably  only  when  the  dilatation  of  the 
stomach  in  a  downward  direction  is  prevented  by  the  distended 
intestines  or  some  other  obstacles,  the  expansion  takes  place 
upwards  to  such  an  extent  as  to  interfere  with  the  movements 
of  the  diaphragm,  and  to  excite  palpitation  of  the  heart  with 
displacement  and  increased  force  of  the  apex  beat  (Oppolzer). 

The  symptoms  thus  far  mentioned,  particularly  the  habitual 
vomiting  of  excessive  quantities  of  food,  and  the  maintenance 
of  a  good  appetite  in  spite  of  the  presence  of  digestive  disorders, 
are  presumptive,  but  by  no  means  certain,  indications  of  the 
existence  of  dilatation.  There  are,  however,  other  symptoms 
wliich  may  be  regarded  as  to  a  certain  extent  pathognomonic. 
These  lie  chiefly  in  the  domain  of  the  'physical  examination. 

Inspection  discloses  a  bulging  of  the  abdominal  wall,  the 
lower  border  of  which  is  well  defined,  and  extends  downwards  as 
far  as  the  umbilicus,  or  still  further.  The  appearance  of  the 
tumor  will  naturally  vary  according  as  the  stomach  happens  to 
be  more  or  less  distended.  The  tumor  will  also  change  in  shape 
when  the  patient  lies  upon  his  side  and  the  contents  of  the 
stomach  fall  to  one  end  of  the  organ.  The  boundaries  of  the 
tumor  may  be  brought  out  with  special  distinctness  by  the  rapid 
development  of  carbonic  acid  gas  in  the  stomach  by  means  of  an 
effervescing  powder  (Frerichs).    When  the  stomach  sinks  very 
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low,  in  consequence  of  its  weight,  not  only  the  outline  of  the 
greater  but  also  that  of  the  lesser  curvature  maybe  seen  through 
the  skin,  and  occasionally  also  the  undulating  movements  of 
the  organ.  These  advance  from  the  left  towards  the  pylorus  ; 
in  one  case  Bamberger  (1.  c,  p.  296)  saw  the  movements  begin 
with  a  constriction  of  the  stomach  in  its  middle. 

In  a  case  recently  under  my  care,  in  which  the  stomach  reached  as  low  as  the 
symphysis,  I  satisfied  myself,  after  weeks  of  observation,  tliat  the  movements  seen 
through  the  thinned  abdominal  wall,  and  due  apparently  to  contraction  of  the 
stomach,  really  proceeded  from  intestinal  convolutions  which  had  interposed  them- 
selves between  the  anterior  surface  of  the  stomach  and  the  abdominal  wall.  I 
would  therefore  suggest  the  necessity  of  caution  in  the  interpretation  of  this 
symptom. 

On  palpation,  fluctuation,  or  at  least  a  soft  elastic  condition 
of  the  tumor,  can  be  detected.  Moreover,  palpation  will  gener- 
ally produce  a  splashing  sound,  audible  at  some  distance,  and 
sounding  very  much  like  that  produced  by  shaking  to  and  fro 
a  half-filled  bottle.  This  symptom  may  of  course  occasionally 
occur  in  the  region  of  the  stomach  and  colon  even  in  the  absence 
of  dilatation  of  the  stomach — in  fact,  it  may  be  artificially  pro- 
duced in  healthy  persons  by  making  them  drink  large  quantities 
of  fluids  rapidly.  Still,  in  my  experience,  when  the  sign  is  well- 
marked  and  recurs  regularly,  it  is  always  safe  to  infer  the  prob- 
able existence  of  dilatation,  especially  when  the  splashing  noise 
is  readily  produced  by  shaking  the  patient  in  an  upright  posi- 
tion, or  when,  as  I  saw  very  beautifully  illustrated  in  one  case, 
the  sound  could  be  excited  quite  regularly  merely  by  the  move- 
ment of  the  diaphragm  in  deep  inspiration.  It  may  also  be 
produced  whenever  the  patient  turns  quickly  upon  his  side,  and 
not  infrequently  the  symptom  becomes  a  source  of  constant 
anxiety  and  discomfort. 

Sometimes  the  sound  is  sufficiently  loud  to  be  heard  at  a  distance ;  thus,  in  one 
of  my  cases,  the  nurse  who  slept  in  the  same  room  with  the  patient  was  unable  to 
sleep  on  account  of  the  loud  splashing  noise  produced  whenever  the  patient  turned 
from  one  side  to  the  other. 

The  sounds  heard  on  applying  the  ear  to  the  wall  of  the 
abdomen,  while  the  fluid  drank  by  the  patient  falls  to  the  bot- 
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torn  of  the  cavity  of  the  stomach,  are  of  but  little  value  for  an 
exact  diagnosis,  and  the  same  is  true  of  the  feeling  described  by 
the  patient,  that,  on  drinking,  the  fluid  falls  "low  down  in  the 
abdomen." 

Much  more  significant  than  the  signs  above  described  are  those 
obtained  by  percussion.  The  percussion  note  varies  according 
to  the  contents  of  the  stomach,  being  sometimes  dull,  sometimes 
tympanitic,  and  occasionally  presenting  even  a  very  marked 
metallic  tone.  This  tone  has  a  comparatively  deep  quality,  on 
account  of  the  size  of  the  air-containing  space  percussed,  and, 
under  some  circumstances,  may  extend  considerably  beyond  the 
usual  limits  of  the  stomach  note,  downwards  to  below  the  navel, 
and  upwards  towards  the  axilla.  The  lower  portion  of  the 
tumor,  which  corresponds  to  the  greater  curvature,  and  the  full 
outlines  of  which  are  often  easily  distinguishable  through  the 
abdominal  wall,  sounds  dull  on  percussion  when  the  patient  is 
upright,  because  a  dilated  stomach  probably  always  contains  at 
least  a  small  quantity  of  fluid. 

When  the  patient  is  placed  upon  his  back,  the  dull  region 
lying  to  the  left  of  the  umbilicus,  and  corresponding  to  the 
inferior  portion  of  the  cavity  of  the  stomach,  disappears  entirely, 
and  is  replaced  by  a  tympanitic  sound,  because  the  solid  and 
fluid  contents  sink  to  the  posterior  wall  of  the  organ.  This 
behavior  of  the  percussion  note  shows,  at  all  events,  that  we 
have  to  deal  with  a  large  air-containing  organ,  which,  besides 
air,  contains  also  a  certain  amount  of  fluid,  changing  in  position 
with  the  posture  of  the  patient ;  but,  whether  this  hollow  organ 
is  the  stomach,  or  a  portion  of  the  intestinal  tract,  particularly 
the  transverse  colon,  percussion  alone  does  not  enable  us  to 
determine.  The  question,  however,  may  be  decided  by  a  simple 
manoeuvre.  If  a  healthy  man,  while  fasting,  be  made  to  drink 
water  (a  quart),  a  strip  of  dulness  makes  its  appearance  above 
the  umbilicus  (see  Penzoldt's  experiments,  1.  c,  p.  48);  if  the 
strip  of  dulness  appear  below  this  point,  dilatation  of  the  stomach 
very  probably  exists,  and  the  diagnosis  becomes  more  certain  if 
the  stomach-tube  be  used,  and  fluid  be  introduced  and  withdrawn 
at  discretion.  If,  with  this  manipulation,  a  dull  strip  regularly 
form  below  the  umbilicus,  and  disappear  every  time  the  fluid 
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is  withdrawn,  dilatation  of  the  stomach  may  be  diagnosticated 
with  a  considerable  degree  of  certainty.  Finally,  all  douhi  is 
remo'cecl  if  the  stomacJi-tube  can  he  felt  below  the  horizontal  line 
drawn  from  the  anterior  superior  spinous  process  of  the  ilium 
on  one  side  to  that  on  the  other. 

The  first  occasion  on  which  I  felt  the  jDoint  of  the  tube  with  surprising  distinct- 
ness, near  the  symphysis,  was  in  a  patient  the  history  of  wliose  case  is  briefly  given 
below,  because  it  affords  a  very  marked  illustration  of  dilatation  of  the  stomach, 
and  contains  also  au  account  of  some  further  experiments  in  regard  to  the  palpa- 
bility of  the  point  of  the  instrument. 

Mrs.  K.,  forty  years  of  age,  wife  of  a  worker  in  metals,  admitted  January  19, 
1875,  states  tliat  four  years  ago,  while  enjoying  perfect  health,  she  vomited  blood  ; 
her  present  illness,  however,  began  in  the  last  week  of  Aj^ril,  1874.  Her  symj)tom8 
consist  of  vomiting,  three  or  four  hours  after  eating,  headache,  acid  eructations, 
alternate  chilliness  and  sweating,  a  sense  of  fulness,  and  pains  in  the  epigastrium  or 
over  the  whole  abdomen,  especially  after  taking  a  hearty  meal.  Vomiting  always 
relieves  these  pains,  while  change  of  position  entirely  fails  to  modify  them.  The 
matters  vomited  contain  nothing  abnormal.  Patient  states  that,  sometimes,  on 
stooping  after  she  has  taken  food,  "  water  runs  into  her  mouth."  The  ajjpetite  has 
always  been  good,  notwithstanding  these  digestive  derangements,  but  she  has  been 
afraid  to  yield  to  it.  The  stools  have  always  been  solid,  and  have  frequently  been 
retained  for  weeks  at  a  time.  On  defecation,  a  sensation  is  felt,  as  if  the  escape  of 
the  f£Eces  were  obstructed.  She  is  unaware  of  any  cause  for  her  disease;  has  never 
committed  excesses  in  eating;  prefers  her  food  hot. 

Present  stale  :  Alidomen  pendulous,  and  distinctly  more  jjrotuberant  on  the  left 
than  on  the  right  side.  Over  this  prominent  region  there  are  very  striking  vermi- 
cular movements,  which  at  first  sight  give  the  impression  of  contractions  of  the 
stomach,  but,  on  more  careful  examination,  must  be  ascribed  to  the  peristalsis  of 
intestinal  convolutions,  which  can  be  seen  every  now  and  then  to  interpose  them- 
selves between  the  stomach  and  the  anterior  wall  of  the  abdomen. 

Palpation  gives  unmistakable  fluctuation,  and  a  succussion  sound  which  can  be 
heard  at  considerable  distance. 

Permission,  witli  the  patient  in  the  upright  position,  reveals  dulness  in  the  left 
half  of  the  abdomen,  beginning  at  the  umbilicus  and  extending  downwards  half- 
way to  the  symphysis.  This  dulness  disappears  when  she  lies  upon  her  back,  and 
extends  higher  up  when  fluids  are  taken  into  the  stomach. 

On  auscultation  a  humming  noise  can  be  heard,  which  may  best  be  compared  to 
the  crepitant  sound  produced  by  carbonic  acid  after  uncorking  a  soda-water  bottle 
(fermentation  murmur),'  and  which  becomes  much  more  distinct  after  an  efifer*- 
vescing  powder  has  been  taken. 

After  injecting  two  thousand  c.  ctm.  of  water  by  means  of  the  stomach-pump, 
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two  thousand  eight  hundred  and  fifty  c.  ctm,  of  fluid  were  withdrawn,  containing 
large  quantities  of  sarcinffi,  and  some  whortleberries  which  the  patient  had  eaten 
about  a  week  previously. 

Tlie  lower  limits  of  the  lungs  in  the  papillary  line  stood  at  the  upper  borders  of 
the  seventh  ribs.  Apex  of  heart  beat  in  the  fifth  intercostal  space,  with  a  heaving 
motion,  which  could  also  be  clearly  felt  in  the  sixth  space ;  some  extension  of 
cardiac  dulness  to  the  right. 

XJvinarij  secretion  scanty — almost  always  below  one  thousand  c.  ctm.  daily. 

The  weight  of  the  body  remained  quite  uniform  during  her  six  weeks'  stay  in  the 
hospital. 

After  a  stomach-ttibe,  about  seventy  ctm.  {twenty-six  inches)  long,  had  been  intro- 
duced its  full  length  icithout  resistance,  I  could  feel  its  point  with  surprising  dis- 
tinctness through  the  abdominal  wall  to  the  left  of  the  symphysis,  and  could  easily  push 
the  point  against  the  umbilicus. 

Wlienever  this  examination  was  repeated,  the  same  result  was  obtained,  even  up 
to  the  time  when  she  left  the  hospital,  at  the  end  of  February — not  cured,  but,  at 
least  relieved  of  the  vomiting  and  other  distressing  dyspeptic  symptoms  which  had 
brought  her  to  the  hospital.  Tlie  point  of  the  sound  could  still  be  felt  just  above  the 
symphysis,  and  on  one  occasion  {the  middle  of  February')  was  even  caught  between  tlie 
finger  introduced  into  the  rectum  and  the  hand  compressing  the  abdominal  wall ! 

Further  experiments  upon  six  apparently  healthy  individuals  showed  that  in  two 
the  end  of  the  tube  could  be  distinctly  felt  considerably  below  the  umbilicus,  and 
in  the  other  four  near  this  point,  or  a  finger's  breadth  below  it.  It  is  evident,  there- 
fore, that  in  a  normal  condition  of  the  stomach  the  sound  can  be  introduced  at 
least  as  low  as  the  umbilicus.  In  order  to  decide  whether  the  introduction  of  the 
instrument  in  two  of  the  cases  as  low  as  three  fiugei-s'  breadtlis  below  the  umbilicus 
was  due  to  a  great  distensibility  of  the  lower  wall  of  the  stomach  or  to  a  latent 
dilatation,  another  series  of  experiments  were  made  upon  the  cadaver. 

These  experiments  demonstrated  that  the  natural  position  of  the  greater  curva- 
ture is  not  the  lowest  point  to  which  the  instrument  can  be  introduced ;  on  the 
contrary,  that  in  the  cadaver  the  lower  wall  of  the  stomach  opposite  the  cardia  can  be 
tilted  doiomoards  a  considerable  distance,  and  can  even  be  forced  nearly  as  lotc  as  the 
horizontal  line  between  the  anterior  superior  sjnnous  jiJ'ocesses  of  the  ilia.  When  this 
force  was  employed,  the  entire  lower  wall  of  the  stomach  was  drawn  down  towards 
this  most  dependent  portion  of  the  greater  curvature,  in  which  the  end  of  the  sound 
was  engaged,  in  such  a  way  as  to  give  the  appearance  of  the  finger  of  a  glove. 

In  the  living  subject  a  distention  of  the  stomach  to  such  an  extent  as  this  is 
under  normal  circumstances  incrediljle,  because  even  in  the  cadaver  this  low  intro- 
duction of  the  tube  was  sometimes  accomplished  only  by  injuring  the  mucous 
membrane,  and,  in  fact,  even  perforating  the  wall  of  the  stomach  wliich  presented 
no  signs  of  cadaveric  softening.  It  is  safe,  therefore,  to  infer  that  the  lower  wall  of 
the  stomach  can  ordinarily  be  extended  by  the  tube  only  as  far  as  the  umbilical 
horizontal  line,  and  that  a  further  extension  is  practicable  only  when  the  gastric 
mucous  membrane  is  quite  insensitive.    Tlie  nearer  the  point  of  the  instrument  can 
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be  felt  to  the  horizontal  line  between  the  ilia,  the  more  certain  is  the  diagnosis  of 
gastrectasia,  and  when  the  point  is  felt  helow  this  level  the  certainty  is  absolute. 

That  the  tubes  usually  employed,  even  the  longest  of  them  (about  seventy  ctm.), 
must  in  such  cases  be  introduced  their  entire  length,  is  shown  by  a  simple  estimation 
of  the  distance  from  the  incisor  teeth  to  the  sympliysis ;  and  the  mere  fact  that  the 
tube  passes  its  full  length  without  meeting  any  obstruction,  is  i)rimd  facie  evidence 
that  we  have  to  deal  with  a  dilatation  of  the  stomach.' 

The  more  important  symptoms  and  means  of  diagnosis  of 
dUatation  of  tlie  stomacli  may  be  recapitulated  as  follows  : 

Habitual  vomiting  of  the  contents  of  the  stomach,  frequently 
in  very  copious  quantities,  with  great  relief  to  the  patient ;  the 
regular  occurrence  of  a  loud  splashing  succussion  sound  on  quick 
movements  of  the  trunk  ;  the  increased  extent  of  the  deep  tym- 
panitic note  both  before  and  after  artificial  distention  of  the 
stomach  ;  the  location  below  the  navel  of  the  dulness  due  to  the 
fluids  in  the  stomach,  the  line  of  dulness  moreover  following  the 
changes  of  position  assumed  by  the  patient ;  the  controlling  of 
the  results  of  percussion  by  the  introduction  of  fluid  into, 
the  stomach  and  the  withdrawal  of  the  same  by  means  of  the 
stomach-pump  ;  the  length  to  which  the  tube  can  be  introduced; 
and,  finally,  the  tangibility  of  the  point  of  the  instrument  through 
the  abdominal  wall  near  the  symphysis. 

From  this  summary  we  may  conclude  that,  in  most  cases,  at 
least  when  the  dilatation  is  considerable,  there  can  be  no  difiiculty 
in  making  a  certain  diagnosis — in  fact,  I  think  I  am  warranted  in 
expressing  the  hope  that  with  the  aid  of  these  expedients,  par- 
ticularly the  palpation  of  the  point  of  the  stomach-tube,  we  shall 
be  able  to  recognize  the  existence  of  more  or  less  latent  conditions 
of  dilatation,  which  have  hitherto  escaped  our  powers  of  diagno- 
sis.   The  following  case  will  serve  as  an  illustration. 

In  a  patient,  who  had  apparently  no  aff  3ction  of  the  stomach,  the  end  of  the 
stomach-tube  had  been  felt  lelow  the  umbilical  horizontal  line,  and  the  sus- 
l^icion  had  been  unavoidably  entertained  that  we  had  to  deal  with  a  latent  dila- 
tation of  the  stomach.  He  was  suffering  from  diabetes  insipidus,  without  any 
symptoms  of  gastrectasia,  such  as  eructations,  pain  in  the  stomacli,  etc.    After  hav- 

'  According  to  Penzoldt's  measurements,  the  instrument  can  be  introdnced  in 
healthy  persons  about  sixty  ctm.  ;  in  cases  of  dilatation  about  seventy  ctm.  (which  cor- 
responds to  the  length  of  the  spinal  column  from  the  occiput  to  the  coccyx). 
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ing  been  discharged  on  the  nineteenth  of  February,  he  returned  on  the  twenty-sev- 
enth inst.,  complaining  of  dyspepsia.  During  the  eight  days  he  was  out  of  the 
hospital  he  had  been  taken  with  vomiting,  and  at  one  time  he  had  thrown  up  three 
pints  of  fluid  tasting  like  bile.  Another  examination  with  the  tube  was  imme- 
diately made,  and  it  was  discovered  that  now  the  end  of  the  instrument  could  be 
felt  decidedly  further  down  than  previously — that  is,  helow  the  horizontal  line 
between  the  ilea  (eight  ctm.  below  the  umbilicus  instead  of  between  three  and  four, 
as  on  the  former  occasion).  There  was  now  no  longer  any  doubt  in  regard  to  the 
existence  of  gastrectasia,  especially  as  the  lower  level  of  the  fluid  in  the  stomach 
could  be  recognized  by  percussion  as  lying  three  ctm.  below  the  umbilicus.  After 
pumping  out  the  contents  of  the  stomach,  this  dulness  below  the  umbilical  horizon- 
tal line  at  once  entirely  disappeared.  The  originally  latent  dilatation  of  the  stom- 
ach had,  therefore,  progressed  during  this  interval  sufficiently  to  become  recognizable. 

Course  and  Prognosis. 

Dilatation  of  the  stomach  runs  a  course  of  more  or  less  pro- 
tracted duration,  according  to  the  nature  of  the  cause  which  has 
produced  it.  Thus,  when  it  is  conditioned  by  a  carcinoma 
pylori,  its  duration  coincides  with  that  of  the  cancerous  disease  ; 
if  the  stenosis  be  of  a  non-malignant  character,  the  dilatation 
may  last  for  years ;  while  if  it  be  developed,  as  a  result  of  a 
cachectic  condition,  such  as  chlorosis,  an  improvement  may  rea- 
sonably be  expected  when  the  fundamental  affection  is  removed. 

The  prognosis  is,  upon  the  whole,  unfavorable.^  although, 
thanks  to  the  new  method  of  treatment  by  the  stomach-pump, 
the  chances  of  relief  have  become  incomparably  better  than  for- 
merly. My  own  experience,  however,  is  decidedly  opposed  to 
the  too  optimistic  expectations  which  were  at  first  entertained 
from  the  therapeutic  use  of  the  stomach-pump.  At  all  events, 
the  cases  in  which  the  stomach  resumes  its  normal  size,  and  the 
pyloric  tumor  can  be  felt  to  move  upwards,  as  Kussmaul  has  sev- 
eral times  observed,  are  rare,  and  I  am  convinced  that  such 
reported  instances  of  cure  in  marked  gastrectasia  will  become 
still  less  frequent  when  it  becomes  more  customary  to  compare 
^  the  position  of  the  introduced  tube  at  the  time  of  apparent 
recovery,  with  its  position  at  the  beginning  of  the  treatment. 
The  history  of  the  case  of  the  female  patient  previously  given 
shows  most  conclusively  how  cautious  one  ought  to  be  in  judg- 
ing of  the  results  of  treatment  in  dilatation  of  the  stomach  ; 
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under  the  use  of  the  stomach-pump  for  four  weeks  the  distressing 
symptoms  of  dyspepsia  were  strikingly  relieved,  and  the  gen- 
eral health  satisfactorily  restored  ;  and  yet,  when  the  patient,  at 
her  own  request,  left  the  hospital,  the  point  at  which  the  end  of 
the  tube  was  felt  was  not  a  single  centimetre  higher  than  at  the 
beginning  of  the  treatment. 

The  longer  the  dilatation  has  lasted,  and  the  greater  its 
dimensions,  the  longer,  also,  the  stomach-tube  is  used  without 
restoring  the  expulsive  power  of  the  stomach  or  the  regular 
action  of  the  bowels,  the  more  unfavorable  must  be  the  progno- 
sis, and  the  more  inevitable  the  conclusion,  either  that  the  jDylo- 
ric  obstruction  is  irremediable,  or  that  the  muscular  paresis  of 
the  stomach  is  anatomically  due  to  a  degeneration  of  the  cells  of 
the  muscles.  In  such  cases  the  condition  of  the  patient  becomes 
.more  and  more  pitiable,  all  food  disagrees  with  him,  the  power 
of  vomiting  is  lost,  dropsy  occurs,  and  death  finally  occurs  from 
marasmus.  In  rare  instances  laceration  of  the  tensely  distended 
stomach  may  occur,  and  then  death  ensues  from  perforation- 
peritonitis  (Duplay). 

Obviously,  also,  the  prognosis  is  always  more  serious  when  the 
dilatation  is  accompanied  by,  or  is  due  to,  other  constitutional  or 
gastric  diseases,  such  as  tuberculosis,  chlorosis,  cancer,  ulcer,  or 
chronic  catarrh  of  the  stomach,  etc.  (See  Etiology.) 


Treatment. 

In  this  affection  therapeutic  measures  suggested  by  the  causal 
indication  are  usually  of  subordinate  importance.  Since,  how- 
ever, the  development  of  dilatation  of  the  stomach  is  favored- 
not  only  by  mechanical  causes,  but  also  to  a  marked  degree 
by  constitutional  conditions  of  a  debilitating  character,  a  roho 
rant  diet,  iron,  etc.,  are  occasionally  an  important  part  of  the 
treatment.  At  the  same  time  it  is  to  be  borne  in  mind  that  poly^ 
phagia  is  in  certain  cases  the  essential  cause  of  the  disease,  and 
that  in  all  cases  the  stomach  is  taxed  beyond  its  powers  of 
digestion. 

It  is  in  general  advisable,  therefore,  that  the  patient  should 
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take  but  small  quantities  of  easily  digested  food  at  a  time,  and 
that  the  use  of  fluids  should  be  restricted  as  much  as  possible. 

It  is  interesting  to  notice  that  van  Swieten  (Comm.  ad  Aphorism.  §  605,  10)  lays 
tloTO  regulations  of  the  same  purport :  "  Parca  tantum  copia  cibus  et  potus  assu- 
matur,  ut  omnis  clistentio  ventriculi  caveatur :  sic  enim  sensim  fibrjE  ventriculi 
nimis  distractae  pristinum  robur  acquirent." 

Canstatt  (1.  c.  III.  288)  long  since  recommended  "the  fre- 
quent withdrawal  of  the  accumulated  fluid  in  the  stomach  by 
means  of  the  stomach-pump  "  in  cases  in  which  the  patients  had 
lost  the  power  of  vomiting.  But  the  systematic  use  of  the 
stomach-pump  for  this  purpose,  in  cases  of  marked  gastrectasia, 
was  first  suggested  recently  by  Kussmaul,  who  was  led  to  adopt 
the  practice  by  the  d  priori  consideration  that  it  must  be  possi- 
ble "  by  means  of  the  pump  to  empty  the  stomach  comj^letely, 
and  probably  to  restore  its  capacity  to  contract  to  its  normal 
dimensions."  The  results  of  this  treatment  exceeded  all  expec- 
tations, and  attracted  universal  attention  and  approbation  ;  in- 
deed, it  may  be  said  that  with  the  introduction  of  this  practice, 
the  treatment  of  dilatation  of  the  stomach  has,  for  the  first  time, 
become  a  rational  one,  and  that  all  other  remedies  in  use  sink 
by  comparison  into  the  second  or  third  rank.  The  particular 
mode  by  Avhich  this  evacuation  is  to  be  effected,  whether  by  the 
stomach-pump,  as  recommended  by  Kussmaul,  or  by  a  syphon 
apparatus  (Ploss,  Juergensen,  L.  Rosenthal,  and  others)  con- 
nected with  the  stomach-tube,  is,  in  my  judgment,  of  quite 
subordhiate  importance.  My  own  experience  is,  however,  de- 
cidedly in  favor  of  the  stomach-pump. 

Until  two  years  ago  I  used  and  recommended  the  syphon-tube  almost  exclu- 
sively, because  I  was  convinced  by  my  own  exi^erience  that  tlie  gastric  mucous  mem- 
brane might  he  aspirated  in  the  fenestra  of  the  tulje  l)y  the  suction  force  of  the 
pump,  and  thus  lacerated.  (See  Ziemssen's  case,  Deutsches  Archiv.  X.  65.)  Still, 
very  few  instances  of  this  unfortunate  accident  have  been  reported,  notwithstand- 
ing the  increasingly  frequent  use  of  the  instrument. 

On  the  other  hand,  the  syphon  lias  unquestionably  the  disadvantage  that  it  can 
■withdraw  from  the  stomacli  only  fluids,  or  at  least  only  substances  which  are  very 
nearly  fluid,  so  that  one  is  obliged  finally  to  resort  to  the  pump  to  remove  the 
remnants  of  the  ingesta.  But  in  the  treatment  of  gastrectasia,  the  removal  of  the 
ingcsta  to  the  fullest  extent  possible  is  altogether  the  most  important  indication,  and 
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therefore  that  instrument  is  to  be  preferred  by  which  this  result  can  be  most  cer- 
tainly attained.  If  it  be  urged  in  favor  of  tlie  syphon  apparatus  that,  unlike  the 
stomach-pump,  it  can  be  used  by  the  patient  himself  without  danger,  I  must 
dissent  njost  decidedly  from  this  opinion.     The  operation  of  washing  out  the 


Fig.  4. 

stomach,  when  intrusted  to  the  patient  alone,  without  the  supervision  of  the  physi- 
cian, is  attended  with  so  much  risk  from  the  unavoidably  awkward  movements  of 
tlie  patient,  in  connection  with  the  protrusion  of  the  lower  wall  of  the  stomach  by 
the  end  of  tlie  tube,  as  above  described,  that  I  cannot  but  regard  the  relegation  of 
the  operation  to  the  patient  himself  as  extremely  hazardous. 
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I  would  recommend,  therefore,  that  the  pump  be  used  for  ordinary  purposes, 
and  the  syphon  only  in  those  cases  in  which  the  contents  of  the  stomach  consist 
entirely  of  fluid,  or  in  which  a  complete  evacuation  is  unnecessary — for  instance, 
when  the  tube  is  employed  only  for  diagnostic  pmposes. 

The  best  instrument  for  removing  the  contents  of  the  stomach  is  the  pump 
[to  be  obtained  of  any  instrument-maker  in  England  or  America,  where  it  has  long 
been  in  use  as  the  ordinary  valve  stomach-pump. — Trans.]  described  on  page  328. 
It  is  supplied  with  a  lever,  like  a  trumpet-valve,  which  is  depressed  by  the  thumb 


Pig.  5. 

of  the  left  hand  holding  the  instrument.  The  movements  of  this  lever  effect  a 
quarter  turn  of  the  stop-cock  towards  the  entrance  and  exit  tubes  respectively. 

After  the  rubber  sheath  of  the  tube  a  is  fitted  over  the  end  of  the  stomach- tube, 
the  piston  is  drawn  out ;  the  contents  of  the  stomach  now  pass  directly  into  the 
pump ;  the  lever  c  is  then  depressed,  and  the  position  of  the  stop-cock  is  thereby 
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changed,  so  that  the  interior  of  the  pump  is  shut  off  from  the  tube  a,  and  communi- 
cates with  the  escape-tube  h. 

The  simplest  syphon  apparatus  consists  of  a  funnel  and  a  long  tube  attached  to 
the  end  of  the  stomach-tube.  The  funnel  is  first  elevated  and  water  poured  through 
it  into  the  stomach ;  on  lowering  the  apjjaratus,  the  gastric  fluids  escape.  Somewhat 
more  complicated,  but  still  sufficiently  simple,  is  the  following  contrivance,  which 
agrees  in  principle  with  the  one  recommended  by  L.  Rosenthal,  and  which  I  use 
exclusively. 

Over  the  upper  end  of  the  stomach-tube  a  is  fitted  a  shoit  piece  of  rubber 
tubing,  which  is  connected  with  one  limb  of  a  glass  triangle,  the  two  other  limbs 
of  the  latter  being  attached  to  long  rubber  tubes.  One  of  these  jjasses  to  the  stop- 
cock of  an  irrigator,  the  other  into  a  receiving  vessel.  The  physician  (or  the 
patient  hiniself)  first  allows  the  water  to  flow  down  into  the  stomach  through  d, 
the  tube  e  at  the  same  time  being  compressed.  When  the  column  of  water  has 
reached  the  stomach,  the  pressure  on  the  tube  e  is  relaxed.  The  water  from  the 
irrigator  now  rushes  into  the  receiving  vessel,  and  carries  with  it  also  the  fluid  out 
of  the  stomach  through  the  stomach-tube.  If  the  stop-cock  be  now  turned,  or  the 
tube  d  be  compressed,  the  contents  of  the  stomach  flow  out  until  the  stomach  is 
emptied,  or  until  a  stoppage  in  the  stomach-tube  occurs.  Li  the  latter  case,  if  « 
be  compressed,  and  d  again  relaxed,  as  at  the  outset  of  the  operation,  the  obstruc- 
tion, if  not  too  great,  will  be  washed  away,  and  the  outflow  restored. 

The  stomach-tube  ordinarily  used  for  washing  out  the  stomach  I  regard  as 
unsuitable  for  this  purpose.  Not  only  is  it  too  short  to  reach  the  greater  curvature 
of  a  dilated  stomach,  and  the  fenestra  too  narrow,  but  the  funnel-shaped  end  is 
unnecessary,  because  it  only  increases  the  difficulty  of  stretching  the  rublier  tubing 
of  the  stomach-pump  over  it ;  while,  for  the  purpose  of  administering  food,  the 
attachment  of  a  simple  glass  f  minel  would  answer  as  welL 


FiQ.  6. 


The  advantages  of  the  treatment  of  gastr ectasia  hy  the  stem- 
ach-pump  are  obvious. 

In  the  first  place,  the  systematic  evacuation  of  the  ingesta, 
which  often  accumulate  in  enormous  quantities,  prevents  any 
further  taxing  of  the  wall  of  the  stomach,  and  restricts  the 
injurious  influence  which  they  exert  ux^on  the  structure  and 
functional  powers  of  the  m-uscularis,  while,  under  favorable 
circumstances,  if  the  contractile  power  be  not  entirely  lost, 
the  stomach  may  even  contract  again  to  its  normal  dimensions. 

As  the  contents  of  the  dilated  stomach  usually  consist  of  a 
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fermenting  and  extremely  acid  fluid,  tlie  withdrawal  of  tlie  same 
relieves  the  mucous  membrane  of  a  permanent  source  of  irrita- 
tion^ and,  moreover,  prevents  the  food  talcen  from  being  con- 
stantly decomposed,  as  heretofore,  by  the  fermenting  substances 
retained  in  the  stomach.  Under  this  treatment,  therefore,  the 
dyspeptic  symptoms  are  found  to  disappear  very  rapidly. 

With  the  restoration  of  the  contractile  power  of  the  muscular 
coat  and  the  removal  of  the  compression  from  the  lymphatics 
and  blood-vessels,  the  stomach  again  becomes  able  to  absorb 
completely  the  products  of  digestion.  The  peptones,  therefore, 
no  longer  remain  in  the  stomach  to  interfere  with  the  further 
digestion  of  the  food,  and  the  nutrition  of  the  patient  steadily 
improves. 

Under  this  treatment,  moreover,  the  -domiting  and  obstinate 
constipation  are  relieved,  the  latter  probably  because,  on  the 
one  hand,  the  muscularis  soon  becomes  able  to  drive  the  ingesta 
through  the  pylorus,  and  because,  on  the  other  hand,  the  re- 
established irritability  of  the  gastric  nerves  enables  the  latter  to 
excite  a  more  vigorous  peristalsis  of  the  intestines. 

Finally,  there  is  a  very  striking  improvement  in  the  subjec- 
tive condition  of  the  patient,  since  the  nausea,  heart-burn,  vomit- 
ing, and  sense  of  fulness  usually  disappear  very  rapidly,  and 
are  replaced  by  a  feeling  of  great  relief. 

While  the  experience  of  the  past  five  years  with  the  treat- 
ment of  gastrectasia  by  pumping  out  the  stomach  has  been  upon 
the  whole  very  gratifying,  it  must  be  confessed  that  there  are 
limitations  to  the  effectiveness  of  the  treatment.  This  fact  was 
not  overlooked  by  Kussmaul ;  in  his  very  first  recommendation 
of  the  stomach-pump  he  reminds  us  that  in  cancerous  or  marked 
cicatricial  stenosis  of  the  pylorus,  or  in  cases  attended  by  an 
irreparable  degeneration  of  the  wall  of  the  stomach,  a  certain 
amount  of  relief  may  be  expected  from  this  treatment,  but  at  all 
events  not  a  cure. 

Moreover,  cases  sometimes  occur  in  which  the  use  of  the 
stomach-pump  is  either  unjustifiable  or  entirely  impracticable, 
e.  g.,  when,  in  addition  to  the  stenosing  cicatrix  at  the  pylorus, 
there  is  also  good  reason  to  infer  the  presence  of  recent  ulcers, 
or  when  the  patient  exhibits  an  insuperable  repugnance  to  the 
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introduction  of  tlie  tube,  or,  finally,  wlien  the  mere  attempt  at 
introduction  excites  intense  alarm  and  spasm  of  the  muscles  of 
deglutition.  In  such  cases  we  are  obliged  to  resort  to  other 
means  by  which  the  overloaded  stomach  may  be  completely  or 
at  least  partially  emptied. 

The  most  natural  substitutes  for  the  pump  would  be  emetics. 
But  aside  from  the  discomfort  to  the  patient  from  their  adminis- 
tration, it  is  probable  that  they  never  secure  a  complete  expul- 
sion of  the  fermenting  ingesta.  Moreover,  when  the  patient  is 
much  reduced  by  the  disease,  and  the  muscles  have  lost  their 
tonicity,  it  may  be  very  difficult  or  even  impossible  to  excite 
vomiting.  We  are  generally  obliged,  therefore,  when  the  stomach- 
pump  cannot  be  emj)loyed,  to  resort  to  cathartics^  which  carry  off 
the  ingesta  through  the  pylorus.  Both  Kohler  and  Kussmaul 
have  obtained  surprising  results  in  some  cases  from  the  use  of 
drastic  pills  (extract  of  colocynth,  scammony,  etc.),  while  I  my- 
self am  in  the  habit  of  using  Carlsbad  water  for  this  purpose  in 
the  milder  as  well  as  in  the  severe  cases.  This  water,  as  has 
recently  been  shown  with  some  degree  of  probability  by  the 
experiments  of  Penzoldt '  in  a  case  of  dilatation  of  the  stomach, 
not  only  expels  the  contents  of  the  stomach  into  the  intestines, 
but  also  tends  to  relieve  the  complicating  gastric  catarrh.  If 
anaemia  be  present,  and  if  the  dilatation  seem  to  be  due  to  this 
cause,  or  at  least  to  be  kept  up  by  it,  I  prescribe  hydrochloric 
acid  (to  be  taken  a  few  hours  after  eating),  partly  for  the  pur- 
pose of  assisting  the  transformation  of  the  food  in  the  stomach, 
and  partly  for  the  pui'pose  of  promoting  the  exj)ulsion  of  the 
fluids  in  the  stomach  by  increasing  their  acidity. 

But  whatever  the  method  by  which  the  systematic  evacua- 
tion of  the  stomach  is  accomplished,  permanent  benefit  cannot 
be  expected  without  a  careful  regulation  of  the  diet.  Especially 
must  the  quantity  of  the  food  and  drink  be  limited,  while  in 
general  the  diet  must  be  of  a  dry  and  "easily  digestible"  char- 
acter, so  as  to  avoid,  as  far  as  possible,  any  distention  of  the 
stomach.  For  this  purpose,  also,  the  patient  should  wear  an 
abdominal  bandage  (J.  Frank,  Kussmaul),  and  should  lie  upon 


'1.  c,  p.  76. 
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liis  riglit  side  during  tlie  greater  part  of  the  day,  in  order  to  facil- 
itate the  escape  of  the  food  from  the  dilated  stomach.' 

To  restore  the  tonicity  of  the  over- worked  gastric  muscles,  the 
constant  current  may  be  applied  to  the  epigastrium.  I  have 
obtained  results  from  this  mode  of  treatment,  which  at  least  call 
for  further  trials  of  its  value.  Nux  vomica  has  also  been  repeat- 
edly recommended  with  the  same  view  (Duplay). 

For  the  purpose  of  promoting  the  secretion  of  the  gastric 
juice  and  of  thus  increasing  the  powers  of  digestion,  the  different 
bitters  may  be  used,  or  trial  may  be  made  of  cracked  ice,  either 
alone  or  in  combination  with  milk,  as  in  Petrequin's  ice-milk 
treatment. 

When  the  above-described  plan  of  treatment  is  carried  out, 
special  prescrijptions  for  the  relief  of  individual  symptoms  will 
seldom  be  required.  If,  however,  the  vomiting,  acid  eructations, 
or  other  symptoms  be  particularly  troublesome,  the  general 
course  of  treatment  may  be  supplemented  by  the  remedies  which 
have  been  fully  considered  in  the  chapter  on  Gastritis. 


Contraction  of  the  Stomach.  Angustatio  Ventriculi. 

As  the  most  frequent  cause  of  dilatation  of  the  stomach  is  a 
stricture  of  the  pylorus,  so  also  a  stricture  of  the  cardia  or  ceso- 
phagus  is  not  unfrequently  the  occasion  of  a  contraction  of  the 
organ,  since  the  stomach,  like  other  organs  of  the  body,  espe- 
cially the  hollow  ones,  gradually  adapts  itself  in  size  to  the  bulk 
of  its  contents  and  the  amount  of  work  it  has  to  perform. 
Contraction  of  the  stomach  is  found  also  in  cases  of  long  fasting, 
or  when  food  has  been  taken  in  insufficient  quantities.  The 
latter  cause  is  met  with  more  particularly  in  women.  Frequent 
child-bearing  and  similar  exhausting  conditions  occasionally  pro- 
duce in  the  weaker  sex  a  premature  marasmus,  one  of  the  import- 
ant results  of  which  is  a  contraction  of  the  stomach  similar  to 
that  which  occurs  in  senile  marasmus.  Of  this  latter  condition 
the  contraction  of  the  stomach  is  so  common  an  expression  that 


'Penzoldt,  1.  c,  p.  77. 
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many  pliysicians,  as  Sclionlein'  and  Canstatt,"  regard  true  "ma- 
rasmus senilis"  as  essentially  an  atrophy  of  the  stomach  and 
intestines. 

The  cavity  of  the  stomach  may,  of  course,  be  narrowed  also 
by  tumors  in  the  vicinity  or  implanted  in  the  wall  of  the  organ 
at  some  other  part  than  the  pylorus  ;  here  their  effect  would  be 
to  produce  dilatation.  Contraction  may  also  result  from  the 
shrinking  of  the  extensive  cicatrices  left  after  the  healing  of 
ulcers. 

The  cavity  of  the  stomach  is  sometimes  so  much  reduced  in 
size  as  to  scarcely  hold  a  hen's  egg,'  or  it  may  even  appear  nar- 
rower than  the  duodenum  (Haller's  case).*  The  wall  itself  may  be 
thinner  or  thicker  than  normal,  generally  the  latter  ;  a  thinning 
of  the  wall  usually  results  in  an  atonic  dilatation  of  the  organ. 

The  clinical  'picture  presented  by  the  disease  under  considera- 
tion is  by  no  means  characteristic,  for  all  the  symptoms  which  are 
regarded  as  in  some  degree  distinctive — the  distress  on  taking 
large  quantities  of  food,  the  vomiting,  the  constipation,  and  the 
emaciation — are  obviously  too  ambiguous  to  allow  any  conclu- 
sion to  be  drawn  from  them.  So  also  but  little  importance  can  be 
attached  to  a  diminution  in  the  extent  of  the  resonance  on  per- 
cussion, or  to  a  sinking  in  the  epigastrium.  A  diagnosis  is  possible 
only  with  the  aid  of  the  stomach-tube,  which,  in  a  case  of  contrac- 
tion, will  strike  the  greater  curvature  sooner  than  is  normal,'  and 
even  when  strongly  pushed  downwards,  will  not  be  felt  lower  than 
the  border  of  the  ribs.  Moreover,  if  the  stomach  be  first  emptied 
by  the  pump,  and  then  water  be  poured  into  the  cavity,  the  fluid 
soon  regurgitates  through  the  tube,  while  the  lower  limit  of  the 
dulness  produced  by  the  fluid  is  always  situated  above  the 
border  of  the  ribs. 

'  Allg.  u.  spec.  Pathologie.  St.  Gallen,  1841.  I.  S.  89  u.  91. 
'  Die  Krankheitea  des  hoheren  Altera,  etc.  1839.  II.  S.  276. 

2  S.  Losske.  Other  remarkable  instances  of  contraction  of  th  j  stomach  are  recorded 
chiefly  in  the  older  works.  See  particularly  Jos,  Frank,  Prcecepta  pars.  III.  Vol.  I. 
Sec.  2.  p.  222.  183.'). 

^  Elem.  Physiol.  Lib.  XIX.  Sec.  1.  §  3. 

'  This  striking  of  the  lower  end  of  the  tube  against  the  wall  of  the  stomach  can 
sometimes  be  felt  by  the  physician  himself  ;  at  other  times  the  patient  will  be  able  to 
state  the  moment  of  striking  with  the  greatest  positiveness. 
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The  prognosis  varies  according  to  the  cause  of  the  disease, 
being  of  course  most  serious  when  the  contraction  is  produced 
by  cancer,  and  most  favorable  when  it  results  from  insufficient 
nourishment. 

The  treatment,  so  far  as  any  is  required,  consists  only  in 
adapting  the  diet  to  the  contracted  condition  of  the  stomach, 
and  in  building  up  the  general  health  of  the  patient  by  tonics. 

Anomalies  in  the  Shape  of  the  Stomach. 

Tliese  alterations  in  shape  are  some  of  them  congenital  and 
others  acquired  after  birth.  Among  the  congenital  malforma- 
tions we  find,  besides  the  above  described  abnormal  diminution 
in  size,  constrictions  of  tlie  stomach  by  which  the  cavity  is  sepa- 
rated into  two  or  more  sacculated  partitions,  and  various  degrees 
of  atresia  of  the  pylorus.  In  the  latter  condition  the  stomach 
is  sometimes  connected  with  the  duodenum  only  by  a  cord,  or  is 
entirely  separated  from  it. 

The  acquired  malformations  are  usually  produced  by  tumors 
situated  in  the  wall  of  the  stomach,  and  especially  by  the  con- 
traction of  extensive  cicatrices. 

These  alterations  in  form,  except  so  far  as  they  produce  results 
which  have  been  previously  discussed,  possess  no  clinical,  but 
only  a  pathologico-anatomical  interest.  The  same  remark  will 
apply  also  equally  to  the  anomalies  in  position  mentioned  below. 

Anomalies  in  the  Position  of  the  Stomach. 

These  also  are  partly  congenital,  partly  acquired.  Of  the  con- 
genital malpositions  the  most  important  are  :  a  displacement  of 
the  stomach  into  the  thoracic  cavity,  in  consequence  of  a 
complete  or  partial  absence  of  the  diaphragm, '  and  a  complete 
reversion  in  the  position  of  the  organ  and  its  individual  parts 
in  connection  with  a  general  transposition  of  the  viscera.  In 

'  A  collection  of  caaea  of  displacement  of  the  stomach  with  diaphragmatic  hernia  is 
to  be  fouud  in  Schmidt's  Jahrbucher.  1850.  Bd.  89.  S.  169.  Another  case  of  extreme 
interest  is  described  by  Rokitansky  (Lehrb.  III.  S.  181). 
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the  latter  case  the  diagnosis  presents  no  difficulty,  if  the  abdo- 
men and  chest  be  carefully  examined,  while  the  displacement 
of  the  organ  into  the  left  thoracic  cavity  can  be  confounded  only 
with  pneumothorax,  from  which  it  can  best  be  distinguished  by 
noticing  the  increase  and  decrease  of  the  limits  of  dulness 
according  as  fluid  is  introduced  or  withdrawn  through  the 
stomach- tube. 

Among  the  acquired  malpositions  may  be  mentioned  :  dislo- 
cations of  the  stomach  by  large  tumors  in  its  vicinity  and  by  a 
distended  transverse  colon,  the  inclusion  of  the  stomach  in  large 
umbilical  and  scrotal  hernias,  and  its  situation  in  the  thoracic 
cavity  in  cases  of  rupture  of  the  diaphragm.  Distortions  of 
various  kinds  may  also  be  produced  by  adhesions  to  neigh- 
boring movable  organs.  Finally,  the  outlines  of  the  stomach 
are  altered  in  position  by  the  prolapse  of  the  organ  during  the 
development  of  a  carcinoma  or  a  gastrectasia. 

Such  changes  of  position  can  be  best  recognized  by  the  use  of 
the  stomach-tube,  by  means  of  which  alternate  dulness  and 
resonance  can  be  produced  at  will  in  the  region  abnormally  occu- 
pied by  the  stomach,  through  the  introduction  and  withdrawal 
of  fluids.  Finally,  the  palpation  of  the  end  of  the  tube,  in  an 
entirely  abnormal  situation,  will  remove  all  doubt  of  the  existence 
of  a  malposition  of  the  stomach. 

Whenever  the  stomach  is  displaced,  derangements  of  digestion 
are  probably  never  entirely  absent ;  sometimes,  however,  they  are 
unimportant,  and  then  the  pathological  position  of  the  organ  may 
manifest  itself  in  other  ways,  e.  g.,  by  dyspnoea  after  hearty 
meals  or  on  lying  upon  one  side. 

Engel  (Wiener  medic.  Wochenschrift.  1857.  No.  41.  S.  738) 
has  found  an  actual  intussusceipUon  of  the  stomach  in  cases  in 
which  only  the  left  half  of  the  stomach  was  distended  \)y  gas, 
the  pressure  exerted  by  the  colon  being  only  moderate.  Under 
such  circumstances  "the  distended  left  half  of  the  stomach  is 
pushed  over  the  strongly  contracted  right  portion,  and  the 
pylorus  appears  to  be  invaginated  into  the  cardiac  half  of  the 
organ. " 
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Solutions  of  Continuity. 

Literature  of  ruptures  of  the  stomach :  For  the  older  literature  see  PlouqueVs  lit.  med. 
dig.  "  Ventriculi  ruptura." — Lefevre,  Recherches  mgdicales  pour  servir,  etc. — 
perforations  spontanfies.  Archives  gCnfirales  de  Med.  1842.  Aoflt  et  Septl)r.  S. 
377.  An  exhaustive  work  with  experiments  and  a  historical  development  of  the 
theory  of  ruptures  of  the  stomach  ;  containing  also  a  full  bibliography  and  a 
compilation  of  cases. — Romberg,  Ueber  die  Todtlichkeit  der  Magenwunden,  etc. 
Originalabhandl.  in  Schmidt's  Jahrb.  1845.  Bd.  46.  S.  231  spec.  237.—^.  Poland, 
Contusions  of  the  abdomen.  Guy's  Hosp.  Rep.  3.  Ser.  Vol.  IV.  p.  123.  Refer,  in 
Schmidt's  Jahrb.  105.  S.  74.  18G0,  with  a  compilation  of  several  cases.— L. 
Gasper,  Praktisches  Handb.  der  gerichtl.  Medicin.  II.  Band.  18G4.  S.  27G. — 
Newman,  Case  of  general  emphysema,  etc.  Lancet.  Dec.  1808.  p.  728.  — Buist, 
J.  Somers,  Rupture  of  the  stomach  and  the  spleen  from  a  fall  M'ithout  external 
evidence  of  injury.  Americ.  Journ.  of  Med.  Scienc.  1870.  Canstatt's  Jahresb.  II. 
S.  157.  The  literature  is  not  included  which  treats  of  cases  in  which  the  rupture 
resulted  from  gastric  disease  with  erosion  of  the  wall  of  the  stomach. 

Perforation  of  the  stomach,  as  is  well  known,  is  a  not  infre- 
quent termination  of  various  gastric  diseases  accompanied  by  ero- 
sion of  the  coats  of  the  organ,  such  as  cancer,  ulcer,  and,  in  rare 
cases,  softening  and  dilatation  of  the  stomach.  The  finally  result- 
ing rupture  in  these  cases  is  merely  one  of  the  symptoms  of  the 
antecedent  disease,  and,  as  such,  has  already  been  considered  in 
the  respective  chapters.  Another  form  of  rupture  of  the  stomach, 
however,  still  requires  special  mention,  viz.,  that  which  occurs  in 
an  apparently  healthy  stomach,  and  which  may  be  termed  gasiro- 
rhexis,  or  rupture  of  the  stomach  in  the  strict  sense. 

The  question  may  be  raised,  whether,  in  view  of  the  great 
elasticity  of  the  wall  of  the  stomach,  a  laceration  of  the  per- 
fectly healthy  organ  is  ever  possible  during  life. 

Tliis  doubt  is  to  a  certain  extent  justified  by  the  results  of  experiments  upon  the 
cadaver,  since  it  is  very  easy  to  satisfy  oneself  that  water  may  be  poured  into  the 
stomach  so  as  to  distend  it  enormously  without  producing  any  noticeable  solution  of 
continuity.  But  ;f  this  excessive  distention  be  carried  beyond  a  certain  limit,  the 
serous  coat  upon  the  surface  of  the  tense  organ  is  seen  to  give  way,  and  fissures  cor- 
responding to  those  of  the  serosa  take  place  in  the  mucous  membrane,  while  the 
muscular  coat  remains  apparently  intact.  If  the  distention  be  effected  by  means  of 
a  bellows,  an  emphysema  of  the  wall  of  the  stomach  is  produced,  and  finally  com- 
plete rupture,  the  laceration  taking  place  most  readily  at  the  fundus  and  iu  the 
VOL.  VII. -22 
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vicinity  of  the  cardia  along  the  lesser  curvature  (LofSvre,  1.  c,  p.  412).  Tlie  aper- 
tures thus  made  are  round,  with  fimbriated  edges,  or  at  other  times  look  as  if  the 
part  had  been  cut  out  with  a  punch— at  least  these  were  the  results  of  Lefiivre's 
experiments. 

The  literature  of  this  subject  shows  unquestionably  that  rup- 
ture may  occur  in  a  perfectly  healthy  stomach  ;  still  this  accident 
must  certainly  be  regarded  as  among  the  rarest  of  events,  and  in 
future  cases  it  will  be  necessary  to  show  by  microscopical  exami- 
nation that  there  has  been  no  fatty  degeneration  of  the  muscular 
coat.  Care  must  be  taken  also  to  estimate  what  share  in  the  per- 
foration is  due  to  the  excessive  distention  of  the  wall  of  the  stom- 
ach, and  what  to  the  ante-mortem  gastromalacia.  The  decision 
of  this  question  turns  upon  the  presence  of  rents  in  the  serous 
and  mucous  membranes  near  the  perforation. 

External  violence  to  the  abdomen,  in  the  form  of  blows,  kicks, 
falls,  being  run  over,  etc.,  usually  produces  a  rupture  of  the 
spleen,  or  more  frequently  of  the  liver  ;  but  the  cases  are  not  very 
rare  in  which  the  laceration  under  such  circumstances  affects  the 
stomach  alone  or  in  connection  with  other  organs. 

Furthermore,  cases  have  undoubtedly  been  observed  in  which 
the  stomach  has  ruptured  after  a  hearty  meal  or  after  eating  indi- 
gestible food.  Cases  of  this  kind  recorded  by  the  older  writers, 
before  Cruveilhier's  recognition  of  gastric  ulcer,  are  of  course  open 
to  suspicion. 

Among  the  predisposing  causes  of  rupture  of  the  stomach  we 
must  evidently  include  also  the  difficulty  with  which  certain  indi- 
viduals vomit.  When  the  food  fails  to  escape  through  the  pylo- 
rus with  the  proper  rapidity,  and  gases  are  formed  from  the  de- 
composition of  the  ingesta,  the  distention  of  the  stomach  will 
become  more  and  more  excessive,  until  finally  rupture  will  occur, 
unless  it  be  prevented  by  vomiting. ' 


'  Lefevre  mentions  as  analogous  the  rupture  of  the  stomach  which  is  met  with  in  the 
horse,  an  animal,  which,  as  is  well  known,  vomits  with  great  difficulty.  Mesnard's  case 
(ibid.  Obs.  I V. )  is  an  excellent  illustration  of  the  importance  of  free  vomiting  at  the  proper 
moment,  in  order  to  prevent  the  occurrence  of  niptnre  of  the  stomach.  The  patient 
felt  as  if  the  fluid  drank  passed  down  only  as  far  as  the  middle  of  the  chest  and  was 
then  immediately  regurgitated.  But  more  probably  the  opening  of  the  cardia  in  the 
movement  of  vomiting  lasted  but  for  a  moment,  and  was  followed  by  a  "  spasmodic  con- 
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The  train  of  symptoms  which  has  been  observed  in  cases  of 
fatal  rupture  of  the  stomach  is  briefly  as  follows  :  a  few  hours 
after  eating,  usually  during  the  night,  the  patient  is  attacked 
with  a  severe  pain  and  weight  in  the  epigastrium,  which  becomes 
much  distended.  Nausea  and  ineffectual  attempts  at  vomiting 
ensue.  A  dreadful  terror  overpowers  him,  he  tosses  to  and  fro, 
bends  himself  together,  and  can  obtain  no  relief  by  change  of 
position.  Now  and  then  the  torture  is  relieved  by  intervals  of 
comparative  ease,  but  only  to  return  with  renewed  violence.  The 
pulse  is  regular,  slow,  and  hard.  All  at  once  the  scene  becomes 
altered ;  the  patient  is  himself  sometimes  conscious  that  a 
change  has  taken  place  in  the  abdomen ;  the  hitherto  tearing 
pain  acquires  more  o£  a  burning  character  and  shifts  in  position, 
the  abdomen  swells  and  becomes  exquisitely  tender,  the  pulse 
frequent  and  small,  the  skin  cold  and  covered  with  a  clammy 
sweat,  and  the  face  distorted — the  picture  of  perforation-peri- 
tonitis becomes  more  and  more  complete.  If  the  parietal  peri- 
toneum have  also  been  torn  in  consequence  of  the  excessive 
tension,  a  general  emphysema  of  the  skin  may  ensue  (Newman). 
Death  finally  results,  the  patient  retaining  full  consciousness  up 
to  the  last  moment. 

The  pro(/nosis,  after  perforation  has  taken  place,  is  of  course 
absolutely  fatal,  and  the  treatment  merely  that  employed  for 
perforation-peritonitis  in  general.  In  the  first  stage,  however 
— that  preceding  the  laceration — in  which  the  epigastrium  is 
distended,  and  fruitless  attempts  are  made  to  evacuate  the 
stomach,  the  necessity  of  immediately  using  the  stomach-pump 
is  apparent  from  a  simple  survey  of  the  situation.  It  is  obvi- 
ous that  when  this  remedy  is  employed  sufficiently  early  the 
fatal  catastrophe  of  rupture  of  the  stomach  may  be  prevented. 
Lefevre  explained  the  importance  of  this  indication  more  than 
/thirty  years  ago,  and  recommended  in  the  warmest  terms  that 
the  stomach  should  be  evacuated  by  the  pump,  and  afterwards 
washed  out  with  an  emollient  decoction. 


traction  of  the  oesophagus."  At  all  events,  no  actual  vomiting  of  the  ingesta  occurred, 
and  the  ultimate  result  of  the  fruitless  attempts  to  discharge  them  was  a  rupture  of 
the  stomach. 
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Introductory  Remarks  on  the  Anatomy  of  the  Parts. 

Position  of  the  Intestines. 

Comraencing  at  the  pylorus,  the  first  portion  of  the  small  in- 
testine is  the  duodenum,  which  is  about  thirty  ctm.  in  length. 
It  consists  of  three  parts  formed  by  two  curvatures,  the  pars 
horizontalis  superior,  the  pars  descendens,  and  the  pars  horizon- 
talis  inferior. 

While  the  first  part,  as  Braune  especially  has  shown  in  his  recent  work  on  this  sub- 
ject, follows  the  movements  of  the  stomach,  the  pars  descendens  is  firmly  bound  by 
the  ligamentum  duodeno-renale  to  the  right  kidney  Ipng  behind  it,  and  the  pars  hori- 
zontalis inferior  by  connective  tissue  to  the  subjacent  aorta  and  inferior  cava  ;  these 
two  portions  are  consequently  comparatively  immovable,  and  when  distended  must 
exert  jjressure  upon  the  great  vessels  mentioned.  The  pars  horizontalis  superior  is 
entirely  covered  by  peritoneum,  the  pars  descendens  on  its  anterior  and  lateral  sui- 
face,  and  the  pars  horizont.  inf.  only  on  its  anterior  surface. 

Within  the  horse-shoe  bend,  the  convexity  of  which  is  direct- 
ed towards  the  right,  is  included  the  head  of  the  pancreas,  and 
into  the  pars  descendens  duodeni  opens  the  common  excretory 
canal  of  the  choledoch  and  pancreatic  ducts. 

The  manner  in  which  this  canal  opens  into  the  duodenum  is  of  importance  in 
reference  to  the  genesis  of  catarrhal  icterus,  and  will  be  described  more  fully  wl)cn 
we  come  to  consider  the  structure  of  the  duodenum. 

The  duodenum  is  followed  directly  by  the  ileum  (including 
under  this  general  term  the  upper  portion,  which  still  retains 
occasionally  the  special  name  of  jejunum),  which,  as  its  name 
indicates,  appears  bent  into  numerous  convolutions.    It  forms 
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nearly  four-fifths  of  tlie  total  length  of  the  small  intestine,  occu- 
pies the  greater  portion  of  the  abdominal  cavity,  and,  moreover, 
dips  down  between  the  organs  of  the  pelvis.  The  greater  por- 
tion of  its  convolutions  are  situated  between  the  umbilicus  and 
the  symphysis,  extending  to  the  right  and  left  as  far  as  the  lat- 
eral boundary  of  the  anterior  abdominal  wall,  while  only  a  very 
small  portion  of  the  convolutions  are  in  contact  with  the  poste- 
rior abdominal  wall  on  the  right  of  the  inferior  lumbar  vertebrae. 
(See  fig.  2,  p.  115.) 

Beyond  the  small  intestine  lies  the  large  intestine^  whose 
long  axis,  however,  is  not  directly  continuous  with  that  of 
the  small  intestine,  but  intersects  it  at  almost  a  right  angle- 
Since  the  ileum  opens  upon  the  lateral  surface  of  the  large  intes- 
tine at  a  slightly  acute  angle  somewhat  above  the  very  com- 
mencement of  the  colon,  the  portion  of  the  bowel  situated  below 
the  point  of  opening  is  thus  naturally  separated  from  the  other 
portions  of  the  large  intestine.  The  csecum  is  throughout  its 
whole  extent  surrounded  by  a  serous  layer,  and  lies  with  the 
posterior  duplicature  of  the  latter — the  meso -caecum — upon  the 
fascia  of  the  right  iliacus  internus  muscle.  Below  the  caecum  is 
the  appendix  vermiformis^  about  seven  ctm,  in  length,  which 
arises  from  the  lateral  surface  of  the  caecum,  and  may  occupy 
various  positions,  but  usually  extends  over  the  psoas  muscle 
towards  the  true  pelvis,  so  that  in  inflammations  in  the  neigh- 
borhood of  the  appendix  the  region  along  the  right  Poupart's 
ligament  presents  morbid  changes  on  percussion  and  palpation. 

Above  the  entrance  of  the  ileum  into  the  caecum  rises  the 
colon  with  its  well-known  horse-shoe  shape,  which  has  led  to  a 
division  into  the  ascending,  the  transverse,  and  the  descending 
colon.  These  parts  are  connected  with  each  other  by  two 
flexures— the  right  and  left  flexures  of  the  colon. 

Tlie  ascending  colon  and  the  descending  colon  are  firmly  bound  by  connective 
tissue  to  tlie  quiidratus  lumborum  muscle  and  the  kidney  on  each  side,  so  that  on 
the  one  hand  inflammatory  processes  in  these  portions  of  the  intestine  may  extend 
to  the  structures  referred  to,  and  on  the  other  hand  diseases  of  the  kidney  and 
muscle  may  involve  the  intestine,  e.  g.,  a  renal  abscess  may  burst  directly  into  the 
colon.  This  event  occurs  without  injury  to  the  peritoneum,  because  the  latter  covers 
only  about  two-thirds  of  the  circumference  of  these  two  divisions  of  the  colon, 
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while  their  posterior  lateral  surface,  i.  e.,  the  portion  of  their  walls  which  lies  over 
the  quadratus  lumborum  and  the  kidney,  is  uncovered  l)y  a  peritoneal  layer.  On 
the  other  hand,  the  transverse  colon  is  completely  covered  by  peritoneum,  and  is 
moreover  provided  with  a  true  mesentery,  the  mcso-colon,  which,  being  connected 
with  the  greater  omentum,  permits  a  greater  mobility  in  this  portion  of  the  colon 
than  is  possessed  by  the  ascending  and  descending  portions.  Usually  the  transverse 
colon  runs  directly  across  from  right  to  left,  its  upper  border  extending  as  higli  as 
the  greater  curvature  of  the  stomach  and  nearly  as  low  as  the  level  of  the  umbilicus. 
(See  fig.  1.  p.  114.)  Its  comparative  mobility  and  its  distention  by  ingesta  may, 
however,  give  it  a  variety  of  positions.  I  have  lately  seen  a  case  (Berichte  aus  dur 
Jenaer  medic.  Klinik,  S.  41),  in  whicli  the  distended  colon  pushed  the  apex  of  the 
heart  some  two  ctm.  to  the  left,  and  completely  replaced  the  dulness  of  the  spleen 
and  liver,  the  latter  organ  particularly  being  turned  backwards  upon  its  transverse 
axis.  At  other  times  the  colon  may  sink  below  the  umbilicus,  or  may  even  lie  in 
several  convolutions. 

At  the  flexures,  where  the  transverse  colon  passes  on  the  right  side  into  the 
ascending,  and  on  the  left  side  into  the  descending  colon,  the  passage  of  ingesta 
seems  to  encounter  considerable  delay.  This  explains  the  fact  that  in  inflammatoiy 
processes,  particularly  dysentery,  tlie  chief  foci  of  disease  are  found  at  the  flexures, 
and  also  shows  the  advisability  of  giving  special  attention  to  these  places  by  percus- 
sion and  palpation  in  cases  of  constipation. 

From  the  crest  of  the  left  ileum  onwards  the  colon  consists  of 
a  large  convolution  occupying  the  left  side  of  the  body,  entirely 
surrounded  by  peritoneum,  and  called  the  sigmoid  or  iliac 
flexure,  or  the  S  Romanum.  This  portion  of  the  large  intestine, 
from  its  being  provided  with  a  long  meso  colon,  is  more  mobile 
than  the  preceding  part,  so  that  when  much  distended  it  may 
displace  the  convolutions  of  the  small  intestine  lying  in  front  of 
it,  extend  upwards  to  the  abdominal  wall  near  the  umbilicus, 
and  thus  become  accessible  to  palpation.  Usually,  however,  the 
impaction  of  the  sigmoid  flexure  with  faeces  cannot  be  discovered 
by  palpation,  but  only  by  percussion,  which  gives  a  dull  note  to 
the  left  of  the  spine  just  above  the  crest  of  the  ilium.  (See  fig.  2. 
p.  115.) 

As  a  rule,  the  sigmoid  flexure  consists  of  a  single  convolution,  which  is  composed 
of  a  descending  laterally  situated  limb,  and  a  median  ascending  limb,  wliich  at  last 
sinks  down  over  the  left  psoas  muscle  into  the  true  pelvis.  This  lattci'  limb,  when 
very  much  distended,  may,  in  my  experience,  exert  pressure  upon  the  subjacent 
psoas  muscle,  and  on  bending  the  left  thigh  may  even  excite  severe  pain,  which  is  at 
once  and  permanently  relieved  by  completely  emptying  the  bowel. 
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The  final  subdivision  of  tlie  intestines,  situated  immediately 
below  the  sigmoid  flexure,  is  the  rectum.  It  begins  at  the  sacral 
promontorj'",  and  in  its  general  direction  follows  that  of  the 
sacrum  and  coccyx,  making  therefore  at  first  a  bend,  with  the 
concavity  directed  forwards — the  so-called  "sacral  carve" — and 
afterwards  turning  backwards  over  the  tip  of  the  coccyx  in  a 
direction  the  reverse  of  the  first  curve — that  is,  with  the  concavity 
presenting  backwards  ("perineal  curve"). 

Besides  these  two  longitudinal  curves,  the  rectum  presents  also  several  lateral 
curves,  which  are,  however,  of  but  little  topographical  importance,  because,  as  Henle 
suggests,  they  are  probalDly  obliterated  during  the  contraction  of  tlie  longitudinal 
muscular  layer  of  tlie  rectum.  Only  a  portion  of  the  rectum,  the  uppermost  section, 
is  entirely  surrounded  by  feritoneum  ;  this  portion  is  also  j^rovidcd  with  a  mesentery, 
the  meso-rectum,  which,  especially  when  it  has  become  elongated  Ijy  frequent  dis- 
tentions of  the  bowel,  allows  the  latter  a  certain  degree  of  mobility.  Tlie  middle 
portion  is  covered  witli  peritoneum  only  anteriorly  and  laterally,  while  the  portion 
from  the  tip  of  the  coccyx  to  the  anus  is  wholly  free  from  peritoneum,  and  is  sup- 
ported by  the  levator  ani,  which  closes  the  outlet  of  the  pelvis.  While  the  posterior 
wall  of  the  rectum,  after  it  has  lost  its  peritoneal  covering,  lies  directly  upon  the 
bone,  the  anterior  wall  is  in  contact  with  the  other  pelyic  viscera — in  the  male  with 
the  bladder,  seminal  vesicles,  and  prostate;  and  in  the  female  with  the  vagina. 
Morbid  conditions  of  these  organs  may,  therefore,  be  palpated  per  rectum,  operated 
upon,  etc. ;  while,  on  the  other  hand,  morbid  conditions  of  the  rectum,  e.  g.,  faecal 
impaction,  may  give  rise  to  functional  derangements  in  these  organs. 


Structure  of  the  Intestines. 

The  wall  of  the  small  intestine  is  composed  of  the  same  mem- 
branes as  that  of  the  stomach — a  serosa,  a  muscular  is  containing 
longitudinal  and  circular  fibres,  between  which  lies  the  plexus 
myentericus  of  Auerbach  ;  and  a  mucosa,  the  structure  of  which 
is  so  peculiar  as  to  require  a  more  detailed  description. 

The  muscular  and  mucous  coats  are  connected  with  each 
other  by  a  delicate  nervea,  which  is  divisible  into  two  portions— 
the  external  one  composed  of  tense  connective  tissue,  the  internal 
being  of  loose  texture,  closely  adapted  to  the  folds  of  mucous 
membrane,  and  containing  numerous  vessels,  nerves,  and  espe- 
cially ganglia.  The  muscularis  mucosa?  is  composed  mainly  of 
longitudinal  fibres,  which  extend  into  the  intestinal  villi,  and 
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surround  the  intestinal  glands.  Externally  it  is  in  contact  with 
the  nervea,  internally  with  the  propria,  which  consists  of 
reticular  connective  tissue,  and  is  characterized  by  the  abun- 
dance of  its  lymphoid  cells.  The  mucosa  presents  elevations 
which  are  known  as  the  "intestinal  villi,"  and,  on  the  other 
hand,  the  glands  dip  down  into  it. 

The  mlU,  which  are  most  numerous  in  the  upper  ijart  of  the  small  intestine,  and 
are  about  0.5  mm.  in  length  bj-  0.15  in  breadth,  are  provided  with  one  or  more 
central  chyle-cauals,  which  pass  downwards  into  a  flat,  widespread  network  of 
lymphatics  (see  further  on).  In  addition  to  these  canals,  and  the  epithelium  to  be  more 
fully  described  subsequently,  the  villi  are  also  composed  of  blood-vessels,  which 
form  a  reticulum  around  the  lymph  canals,  and  of  bundles  of  smooth,  muscular 
fibres,  which,  arising  from  the  muscularis  mucosae,  ascend  longitudinally  into  the 
villi.  The  contraction  of  these  fibres  throws  the  villi  into  numerous  transverse 
folds,  and  propels  the  contents  of  the  vessels  of  the  villi. 

As  the  intestinal  villi  form  elevations  above  the  surface  of 
the  mucous  membrane,  so,  on  the  other  hand,  numerous  depres- 
sions are  found  in  the  form  of  the  utricular  intestinal  glands. 
These  glands,  which  are  known  as  the  crypts  of  LieberkuJm, 
resemble  the  gastric  follicles,  except  that  they  are  shorter,  and 
are  provided  with  a  short,  columnar  epithelium,  broadened  at 
the  base.  In  the  duodenum  are  found  also  the  glands  of  Brun- 
ner,  in  diminishing  numbers  from  above  downwards. 

These  glands  differ  essentially,  both  in  position  and  form,  from  the  crypts  of 
Lieberkiihn.  In  the  first  place,  they  do  not  lie,  like  them,  with  their  bases  above 
the  muscularis  mucosa3,  but  underneath  it,  in  the  nervea ;  they  possess,  moreover,  a 
botryoidal  structure  of  the  size  of  a  poppy  or  hemp  seed,  with  separate  lobules, 
intricately  tortuous  canals,  and  a  common,  excretory  duct.  Moreover,  the  epithelium 
lining  the  utricles  and  canals  has  been  shown  by  the  investigation  of  Schwalbe  to 
differ  from  that  of  the  Lieberkiihnian  follicles.  It  consists  of  columnar  cells, 
with  a  distinct  basal  process  and  minute  intercellular  canals,  and,  in  the  granulation 
and  cloudiness  of  the  cell-contents,  most  nearly  resembles  the  epithelium  of  the 
pyloric  glands. 

In  addition  to  these  glands,  the  intestinal  mucous  membrane 
contains  also  a  few  glandular  structures  of  a  lymphoid  nature, 
the  glandulse  congoblatae  (Henle),  in  the  form  of  the  solitary 
and  Peyer's  follicles.  These  follicles  originate  in  an  aggregation 
of  the  above-mentioned  lymphoid  cells,  which  pierce  the  tunica 
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propria.  The  follicles  are  accordingly  found  to  be  composed  of 
a  line,  reticular  tissue,  in  which  are  imbedded  a  large  number  of 
closely  comjoacted  lymph  cells. 

The  number  and  size  of  the  solitary  follicles  vary  considerably  in  different 
individuals.  Sometimes  scarcely  any  indications  of  them  are  to  be  found,  in  other 
cases  they  form  nodular  elevations  on  the  mucous  membrane.  They  may  be 
distributed  either  irregularly  or  at  regular  distances  from  each  other,  or  they  may 
be  collected  togetlier  in  small  groups,  forming  transitions  to  Peyer's  patches.  The 
latter,  the  aggregated  glands  (glandulas  agminatte),  are  composed  of  numerous  fol- 
licles, as  many  as  sixty  and  upwards.  They  are  first  met  with  in  the  lower  portion 
of  the  small  intestine  in  varying  numbers  (twenty  being  the  average),  and  are  always 
situated  opposite  the  attacliment  of  the  mesentery ;  they  are  circular  or  elliptical  in 
shape,  and  are  constructed  in  the  same  way  as  the  solitary  follicles. 

The  microscopic  structure  of  the  follicles,  and  especially  their  neighborhood  to 
the  lymph  canals,  prove  almost  conclusively  that  these  bodies  are  merely  small 
lymphatic  glauds  interspersed  in  the  mucosa. 

The  Lieberkiihnian  follicles  and  the  intestinal  villi  are  absent 
at  those  parts  of  the  mucous  membrane  where  the  summits  of 
the  agminated  glands  are  met  with,  for  the  reason  that  the  for- 
mer are  pressed  aside  by  the  latter,  and  are,  therefore,  arranged 
around  the  latter  like  a  coronet.  These  jjarts,  as  well  as  all  the 
rest  of  the  mucous  surface  of  the  intestines,  are  uniformly  cov- 
ered by  an  epithelium^  which  constitutes  the  most  internal  layer 
of  the  mucous  membrane. 

The  epithelium  is  composed  of  columnar  and  cup-shaped  cells,  the  latter  probably 
being  intimately  connected  with  the  formation  of  mucus.  Wlien  first  discovered, 
they  were  supposed  to  take  part  in  the  process  of  absorption  in  the  small  intestine ; 
but  this  view  has  of  late  been  justly  discarded. 

The  columnar  cells  present  on  their  fi'ee  surface  a  finely  striated  border  rurming 
parallel  to  the  long  axis  of  the  cells. 

The  mucous  membrane  of  the  small  intestine  is  thrown  into 
transverse  folds  (plicae  conniventes  Kerkringii),  which  begin  in 
the  descending  portion  of  the  duodenum,  diminish  towards  the 
end  of  the  ileum,  and  finally  entirely  disappear.  AVhen  the 
intestine  is  relaxed  they  overlie  each  other  in  an  imbricated  man- 
ner, and  can  be  unfolded  only  after  the  removal  of  the  external 
tensely-stretched  layer  of  the  tunica  nervea. 

In  the  middle  of  the  descending  portion  of  the  duodenum,  npon  its  posterior 
•wall,  the  regular  arrangement  of  the  transverse  folds  is  interrupted  by  a  longitudi- 
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nal  fold  formed  by  the  opening  of  the  ductus  choledochus  into  the  intestine.  This 
elevation  of  the  mucous  membrane  is  explained  l;y  the  fact  that  tlie  bile  duct  runs 
underneath  tlic  mucous  membrane  for  some  little  distance  before  it  linally  empties 
into  the  bowel.  The  opening  at  the  extremity  of  this  ridge  is  marked  by  a  papilla, 
which  is  covered  from  above  downwards  by  a  fold  of  mucous  membrane  (diverti- 
culum Vateri). 

The  blood-vessels  of  the  small  intestine  arise  almost  exclusively  from  the  superior 
mesenteric  artery,  and  pass  into  the  superior  mesenteric  vein,  to  empty  finally  into 
the  trunk  of  the  vena  porta;. 

The  superior  mesenteria  artery  and  its  branches  run  between  the  two  layers  of 
the  mesentery  to  the  different  portions  of  the  intestine.  The  distribution  of  this 
vessel  is  characterized  by  numerous  typically  arranged,  arched  anastomoses  of  its 
branches  with  each  other,  especially  by  the  two  large  anastomoses  with  the  cceliac 
and  inferior  mesenteric  arteries,  which  arise — the  one  above  and  the  other  below  it 
— from  tlie  abdominal  aorta,  viz.,  with  the  cceliac  artery,  through  the  hepatic, 
gastro-duodeualis,  pancreatico-duodenalis  superior,  and  pancreatico-duodenalis  in- 
ferior arteries ;  with  the  inferior  mesenteric,  through  the  middle  colic  artery,  M'hich 
anastomoses  with  the  left  colic  artery.  Tlie  latter  anastomosis  is  much  the  more 
imiDortant  of  the  two,  and  is  altogether  the  largest  in  the  whole  body. 

Tlie  ti'ansition  from  the  arteries  to  the  veins  takes  place  through  a  fine  capillary 
network,  which  pierces  the  follicles  of  the  mucous  membrane  and  surrounds  the 
glands  and  intestinal  villi.  The  vascular  reticulum  lies  so  immediately  underneath 
the  epithelium,  that  after  the  removal  of  the  latter  the  vessels  may  very  easily  be 
injured,  since  the  layer  above  them  is  scarcely  0.002  mm.  in  thickness. 

The  lymphatic  vessels  originate  In  the  chyle-canals,  which  usually  run  in  the 
central  axis  of  tlie  villi,  and  terminate  in  ctecal  extremities.  Whether  these  ex- 
tremities are  still  further  connected  with  a  reticulum  of  very  minute  lymph  (absorp- 
tion) vessels  at  the  summit  of  the  villi  has  been  a  subject  of  constant  dispute. 
Around  Peyer's  patches  the  lymph-vessels  form  an  annular  network.  The  ends  of 
these  very  minute  chyle-canals  collect  together  in  the  propria  and  nervea,  to  form  a 
horizontally-situated  reticulum,  from  whlcii  arise  the  different  efferent  vessels,  some 
of  which,  after  piercing  the  intestinal  wall,  pass  directly  to  the  subserous  lymph- 
vessels,  while  the  others  open  first  into  the  lymphatic  network  situated,  with  the 
plexus  myentericus,  between  the  transverse  and  longitudinal  layers  of  the  muscu- 
laris,  so  that  the  lymph  current  has  various  passages  for  escape  (Auerbach),  and  is 
thus  less  likely  to  be  obstructed. 

The  nerves  of  the  small  intestine  arise  partly  from  the  abdominal  plexuses  of  the 
sympathetic — the  plexus  coeliacus  and  plexus  mesentericus  sup. — and  partly  from 
the  abdominal  portion  of  the  right  vagus.  The  distribution  of  the  nerves  in  the 
intestinal  wall  takes  place  through  two  plexuses  with  very  numerous  ganglia  of 
microscopic  size ;  one,  the  plexus  submucosus,  situated  in  the  nervea,  sends  its 
filjres  to  the  surface  of  the  mucous  membrane  ;  the  other,  the  plexus  myentericus 
(Auerbach),  lying  between  the  longitudinal  and  ti'ansverse  muscular  layers  of  the 
intestinal  wall,  is  distributed  to  the  musculature  of  the  intestine. 
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The  structure  of  the  large  intestine  is  in  many  respects  the 
same  as  that  of  the  small  intestine.  Thus,  its  mucous  membrane 
is  likewise  composed  of  a  nervea,  a  muscularis,  a  propria  formed 
of  reticular  connective  tissue  with  lymphoid  cells,  and  a  cup- 
shaped  and  columnar  epithelium,  which,  however,  has  a  less 
characteristic  border  than  in  the  small  intestine.  So  also  we  find 
utricular  glands^  very  similar  to  the  Lieberkilhnian  and  solitary 
follicles.  In  the  vermiform  appendix  these  glands  are  situated 
so  closely  together  that  this  portion  of  the  intestine  may  be 
regarded  as  a  large  agminate  gland  arranged  in  a  tubular  form  ; 
elsewliere  in  the  large  intestine  agminate  glands  are  absent.  The 
chief  difference  consists  in  the  entire  absence  of  villi  upon  the 
mucous  membrane  of  the  large  intestine ;  but  the  arrangement 
of  the  nerve-  and  lymph-plexuses,  except  so  far  as  it  is  modified 
by  the  absence  of  the  villi,  is  the  same  as  that  in  the  small 
intestine. 

Further  details  are  necessary  only  in  reference  to  the  mus- 
culature of  the  large  intestine,  the  larger  folds  of  the  mucous 
membrane,  and  the  distribution  of  the  vessels,  the  latter  bearing 
an  important  part  in  certain  affections  of  the  large  intestine. 

The  mucous  membrane.,  when  the  intestine  is  contracted,  lies 
in  longitudinal  folds,  which  disappear  on  distention  of  the 
bowel.  In  the  latter  condition,  however,  there  still  remain  the 
pliccE  sigmoidece^  which  are  peculiar  to  the  large  intestine. 

These  folds  are  composed  of  transverse  horizontal  elevations  of  the  entire  intes- 
tinal wall,  each  of  which  occupies  only  about  one-third  of  the  circumference  of 
the  intestine.  This  limitation  is  due  to  tlie  fact  that  the  colon  is  traversed  through- 
out its  whole  extent  by  three  longitudinal  bands  {tmnim  coli),  formed  by  a  thicl^en- 
ing  of  the  longitudinal  muscular  fibres,  half  an  inch  in  breadth,  and  giving  rise  to 
three  depressions  on  the  exterior  of  the  intestine  and  internally  to  three  projections 
of  its  wall.  The  three  longitudinal  furrows  lying  between  the  bands  and  formed 
by  the  inner  surface  of  the  intestinal  wall  are  traversed  in  a  horizontal  direction  by 
the  sigmoid  folds,  and  are  divided  by  the  latter  into  numerous  saccuU  {haustra  coli), 
which,  when  the  colon  is  much  distended,  project  upon  the  external  surface  of  the 
l>owcl  in  the  form  of  bladders,  separated  from  eacli  other  by  the  transverse  con- 
strictions. The  sharp  curved  edges  of  the  narrow  crescentic  plica)  sigmoidea;  are 
not  usually  all  situated  upon  the  same  plane,  Init  alternate  in  their  elevations,  so 
that  Luselika's  supposition,  that  when  the  intestinal  wall  contracts,  they  act  like 
pairs  of  shears  to  cut  up  the  foecal  masses  into  so-called  scybalas,  is  probably  errone- 
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ous ;  still  they  may  be  regarded  as  assisting  to  prevent,  in  some  degree,  the  falling 
back  of  the  more  solid  fiEcal  masses  as  they  are  propelled  upwards  against  the 
force  of  gravity. 

Besides  these,  which  are  the  principal  folds  upon  the  inner  surface  of  the  intes- 
tinal wall,  there  are  others  of  a  special  chai-acter  at  i^articular  parts  of  the  large 
intestine. 

At  the  opening  of  the  vermiform  appendix  into  the  caecum  is  usually  placed  a 
duplicature  of  mucous  membrane,  which  more  or  less  blocks  up  the  opening,  and 
which,  in  Gerlach's  expei'ience,  appears  to  become  rudimentary  in  advanced  years, 
thus  explaining  the  diminished  frequency  of  fajcal  impaction  in  the  vermiform  pro- 
cess and  of  perforations  of  its  wall  in  old  persons. 

At  the  opening  of  the  small  intestine  into  the  large  intestine  is  situated  a  double 
fold,  formed  by  the  protrusion  of  the  former  into  the  lumen  of  the  latter,  and 
called  the  mlvula  coU,  or  valve  of  Bauhin.  This  valve  is  composed  of  the  mucous 
membi-anc  and  the  layer  of  circular  muscular  fibres  of  the  small  intestine,  while  the 
layer  of  longitudinal  fibres  and  the  serosa  are  directly  continuous  with  the  wall  of 
the  large  intestine. 

Finally,  upon  the  raucous  membrane  of  the  rectum,  besides  the  folds  which 
are  easily  clfaced  by  the  stretching  of  the  gut,  tliere  is  also  found  a  permanent,  in- 
effaceable transverse  falciform  fold  (2dica  transfer salis  recti),  situated  from  six  to 
nine  ctm.  above  the  anal  orifice,  usually  anteriorly,  and  on  the  right  side.  It 
should  he  the  rule,  therefore,  in  introducing  bougies,  etc.,  into  the  rectum,  to  direct  tlie 
instrmne7it  to  the  left  and  posieriorly. 

In  the  most  inferior  portion  of  the  rectum,  where  the  mucosa  is  devoid  of 
glands  and  is  transitional  between  the  skin  and  mucous  membrane,  project  from  five 
to  eight  small  longitudinal  folds,  the  columnm  Morgagni,  between  which  faical 
particles  may  be  retained,  sharp  bodies  be  caught,  and  ulcerative  foci  be  readily 
formed. 

The  musculature  of  the  large  intestine,  like  that  of  the  rest 
of  the  digestive  tract,  is  composed  of  an  external  longitudinal 
and  an  internal  circular  layer  of  fibres.  The  former  consists  of 
the  above-mentioned  muscular  bands — the  tieniae  coli — which 
unite  at  the  beginning  o£  the  rectum.  The  circular  fibres 
increase  in  thickness  inferiorly,  and  at  the  anus  form  a  complete 
girdle,  the  sphincter  ani  internus,  which  is  also  joined  at  the  ex- 
tremity of  the  rectum  by  another  unstriped  muscle,  the  muscu- 
lus  recto-coccygeus.  Finally,  the  striped  muscles,  connected  with 
the  rectum,  are  the  levator  ani  and  the  sphincter  ani  externus 

Vessels  of  the  large  intestine  : 

The  arterial  supply  is  derived  from  the  superior  and  inferior  mesenteric  arteries, 
the  latter  of  which  gives  off  the  superior  hemorrhoidal  to  the  sigmoid  flexure  and 
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the  posterior  wall  of  the  rectum.  The  superior  hemorrhoidal  communicates  with 
the  middle  hemorrhoidal  derived  from  the  hypogastric,  and  with  the  inferior  hem- 
orrhoidals from  the  common  pudendal.  The  capillaries  of  these  vessels  surround 
the  intestinal  glands,  and  around  the  orifices  of  the  latter  form  a  coronal  reticulum, 
from  which  in  turn  arise  the  venous  radicles.  The  minute  distribution  of  the  ves- 
sels in  the  large  intestine  is  similar,  therefore,  to  that  which  is  found  in  tlie  gastric 
mucous  membrane.  The  venous  trunks  correspond  in  course  and  name  to  the  arteries 
above  mentioned ;  thus,  the  veins  of  the  colon  empty  into  the  superior  and  inferior 
mesenteric  veins ;  in  the  rectum  we  have  the  inferior  and  middle  hemorrhoidals, 
which  empty  into  the  internal  iliac  vein,  and  the  superior  hemorrhoidal  which 
empties  into  the  inferior  mesenteric,  and  thus  into  a  branch  of  the  portal  vein, 
forming  an  anastomosis  of  great  pathological  importance  between  the  circulation  in  the 
chylopoetic  viscei'a  and  that  of  the  rest  of  the  loioer  half  of  the  body.  The  plexus 
formed  by  these  different  veins  around  the  rectum  (plexus  hcmorrhoidalis)  is  situ- 
ated in  the  tunica  nervea,  and  in  the  main  runs  parallel  to  the  long  axis  of  the 
intestine.  The  inferior  veins,  after  piercing  the  external  sphincter  muscle,  form 
around  the  anal  orifice  a  subcutaneous  network,  the  engorgements  of  which  give 
rise  to  what  are  known  as  external  hemorrhoids. 


Physiological  Considerations. 

Tlie  chyme,  after  escaping  from  the  stomach  through  the  pylo- 
rus, becomes  mixed  with  the  secretions  of  tlie  liver,  paoicreas, 
and  secernent  glands  of  the  intestines.  The  intestinal  juice  is 
supplied  almost  exclusively  b}''  the  Lieberkiihnian  follicles,  and 
only  to  a  very  small  extent  by  the  duodenal  glands  of  Brunner. 
All '  of  these  secretions  take  an  important  part  in  the  processes 
of  digestion  and  absorption  which  have  been  energetically  begun 
in  the  stomach.  It  is,  of  course,  unnecessary  to  enter  here  into 
full  details  in  regard  to  their  composition,  formation,-  excretion, 
and  action,  and  in  the  following  remarks  these  points  will  be 
touched  upon  only  so  far  as  a  knowledge  of  them  is  essential  to 
an  understanding  of  the  diseases  of  the  intestinal  canal. 

In  the  first  place,  the  secretion  of  the  liver — the  bile — which  is  an  extremely  im- 
portant secretion  for  the  processes  of  digestion  and  absorption  in  the  intestines,  con- 
tains, as  its  principal  ingredients,  the  potash  and  soda  salts  of  the  biliary  acids,  the 


'Hitherto  it  has  been  impossible  to  obtain  the  secretion  of  Brunner's  glands  by 
itself,  and  therefore  nothing  positive  has  been  ascertained  in  regard  to  its  composition 
and  action.  • 
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glycocholic  and  taurocholic  acids,  cholesterin  and  the  hilinry  coloring  matters,  par- 
ticularly the  Ijilii'ubin,  which  is  a  derivative  of  the  coloring  matter  of  the  blood, 
and  seems  to  be  identical  with  ha;matoidin.  It  gives  to  the  bile  its  yellow  color;  in 
contact  with  the  acids  of  the  ingesta  in  the  duodenum  it  becomes  converted  into 
biliverdin,  and  thus  the  bile  acquires  a  green  tinge.  The  reaction  of  the  bile  is 
neutral  or  feebly  alkaline.  The  secretion  is  formed  by  the  liver  cells  out  of  the 
material  brought  to  them  by  the  hepatic  artery  and  portal  vein  ;  it  takes  place  con- 
tinuously, and  does  not  seem  to  be  dependent,  at  least  not  directly  dependent,  upon 
the  influence  of  the  nerves.  When  once  formed,  it  is  propelled  by  the  vis  a  tergo  of 
the  newly-forming  secretion  into  the  bile  ducts,  thence  into  the  hepatic  duct,  and 
is  finally  discharged  along  with  the  bile  from  the  gall-bladder  through  tlie  chole- 
doch  duct  into  the  duodenum.  The  secretion  is  discharged  more  copiously  during 
digestion,  a  fact  which  may  be  explained  partly  by  the  mechanical  pressure  which 
the  contents  of  tlie  stomach  exert  upon  the  liver  after  a  meal,  and  partly  by  the 
contraction  of  the  gall-bladder,  and  proljably  also  of  the  bile  ducts,  which  occurs 
simultaneously  with  the  peristalsis.  Furthermore,  as  the  acid  chyme  from  the 
stomach  passes  over  the  orifice  of  the  choledoch  duct  it  excites  a  reflex  contraction 
of  the  biliary  passages.  The  escape  of  the  bile  from  the  liver  is  also  favored  by  the 
compression  of  the  organ  during  in=;piration.  The  quantity  of  bile  discharged  varies 
according  to  the  time  which  has  clasped  siuce  the  previous  meal ;  it  begins  to  in- 
crease after  taking  food,  and  attains  its  maximum  in  about  seven  hours.  The  quan- 
tity of  the  bile  is  influenced  also  by  the  quality  of  the  food,  being  greater  when  the 
food  consists  of  albuminous  substances,  while  fats  produce  no  alteration.  Accord- 
ing to  the  observations  made  by  Job.  Ranke  and  von  Wittich,  in  cases  of  persons 
with  biliary  fistulaj,  tlie  daily  discharge  of  bile  amounts  to  from  twelve  to  thirty- 
two  ounces.  The  chief  functions  of  the  bile  consist  in  the  prevention  of  j)utre- 
factive  processes  in  the  intestinal  canal,  in  the  conversion  of  starch  into  sugar, 
especially  in  the  precipitation  of  the  syntonin  and  pepsin  (as  described  more  fully 
on  page  125),  whereby  the  digestive  action  of  the  pepsin  is  suddenly  arrested  in  the 
duodenum  ;  finally,  and  most  important  of  all,  in  the  part  it  plays  in  promoting  the 
absorption  of  fat.  This  property,  which  is  possessed  in  a  still  more  marked  degree 
by  the  pancreatic  'juice,  is  probably  to  be  explained  by  the  fact  that  the  soaps 
formed  by  the  combination  of  the  alkalies  of  the  bile  with  the  free  fatty  acids  of 
the  chvme  possess  the  power  of  rapidly  emulsifying  fat.  Furthermore,  the  absorp- 
tion of  fat  is  favored  mechanically  by  the  presence  of  bile  in  the  capillary  absorbent 
vessels,  into  which  the  ]nle  readily  passes,  since  experiment  has  shown  (von  Wisting- 
hausen)  that  fat  readily  ascends  in  capillary  tubes,  the  walls  of  which  have  been 
moistened  with  bile,  but  fails  to  do  so  if  the  capillary  wall  is  moistened  with  water 
or  watery  solutions. 

The  pancreatic  secretion  has  a  very  alkaline  reaction,  and  contains,  as  specific 
ingredients,  leucin  in  very  large  quantities  (tyrosin  in  small  amount),  ferments,  and 
particularly  pancreatine,  together  with  lactic  acid,  fats,  and  other  substances  of 
subordinate  importance.  By  means  of  its  ferments  and  its  richness  in  soda  salts,  the 
pancreatic  secretion  is  able  to  exert  the  most  far-reaching  digestive  powers:  It  converts 
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starch  into  sugar  with  an  energy  surpassing  that  of  the  saliva  ;  like  the  bile,  it  sapon- 
ities  and  emulsifies  fats— this  being  its  main  function ;  and,  finally,  it  exerts  a  diges- 
tive action  upon  albuminous  substances  and  the  glutens,  converting  them  into 
peptones  and  ultimately  into  leucin,  tyrosin,  and  the  frecal- smelling  indol.  The 
formation  of  the  pancreatic  juice  undoubtedly  takes  place  in  the  cells  of  the  pancre- 
atic gland,  and  is  accompanied  by  swelling  and  reddening  of  the  organ.  The 
discharge  of  the  secretion  seems  to  be  excited  by  the  gastric  nerves,  so  that  the 
acid  gastric  juice  and  the  alkaline  pancreatic  juice  are  poured  out  simultaneously. 
The  quantity  of  the  latter  secretion  has  never  been  ascertained. 

The  intestinal  juice,  secreted  l)y  the  Lieberkiihnian  follicles  throughout  the  entire 
length  of  the  intestines,  is  obtained  in  a  pure  state  by  isolating  a  loop  of  intestine 
in  the  manner  practised  by  Thiry.  Obtained  in  this  way,  the  secretion  is  a  thin, 
strongly  alkaline  fluid.  Its  digestive  power  is  certainly  much  less  active  than  that 
of  the  pancreatic  juice;  but  its  effects  are  not  yet  definitely  determined.  It  is  cer- 
tain, however,  that  crude  fibrin  is  dissolved  by  it,  and  that  it  produces  peptones 
which,  according  to  my  investigations,'  are  analogous  in  their  reactions  to  the  pep- 
tones produced  by  the  gastric  and  pancreatic  juices.  On  the  other  hand,  albumen 
coagulated  by  heat  or  acids  and  boiled  fibrin,  do  not  appear  to  be  attacked  by  the 
pure  juice.  Furthermore,  the  intestinal  juice  of  dogs  does  not  under  all  circum- 
stances convert  starch  into  sugar  or  emulsify  fats,  but  I  have  always  found  it  to 
possess  the  power  of  converting  cane  into  grape  sugar.  Human  intestinal  juice,  how- 
ever, as  shown  by  Busch's '  experiments  in  his  remarkable  case  of  fistula  of  the 
small  intestine,  is  probably  able  to  partially  dissolve  pieces  of  alljumen  and  meat, 
and  to  convert  starch  into  sugar ;  but  Busch  was  unable  to  discover  any  conversion 
of  cane  into  grape  sugar.  That  this  juice  actually  does  possess  saccharifying  prop- 
erties is  in  the  highest  degree  probable,  from  the  experiments  of  Kiihne  with 
cholera  stools,  which  were  found  to  convert  starch  into  sugar  energetically.  Tliere 
was  no  evidence  in  this  case  of  any  pancreatic  juice  in  the  evacuations;  while,  on 
the  other  hand,  the  saccharifying  power  was  too  marked  to  be  accounted  for  by  an 
admixture  of  swallowed  saliva.  The  digestive  action  of  the  intestinal  juice,  like 
that  of  the  other  digestive  juices,  depends  upon  the  presence  of  ferments.  The 
quantity  secreted  during  digestion  is  doubtless  considerable,  since  we  know  that  the 
usually  almost  entirely  quiescent  secretion  can  be  abundantly  increased  by  mechan- 
ical and  chemical  irritants,  such  as  the  action  of  acids,  etc. 

The  digestive  changes  effected  by  the  secretions  above  de- 
scribed are  carried  on  chiefly  in  the  small  intestine,  and  there, 
also,  most  of  the  products  of  digestion  are  absorbed.  This  is 
the  case  particularly  with  the  fats,  which,  after  having  been 
saponified  and  emulsified  by  the  pancreatic  juice  and  the  bile, 


'  Med.  Centralblatt.  18fi8.  S.  289. 
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are  absorbed  by  the  villi.  After  the  use  of  fatty  food,  the  chyle- 
vessels  present  a  white,  milky  appearance,  in  consequence  of 
their  being  iilled  with  chyle,  which  is  made  opaque  by  the  sus- 
pended fat.  The  absorption  of  the  fat  through  the  villi  is 
effected  chiefly  by  the  contraction  of  the  muscles  of  the  villi. 
When  irritated,  the  villi  contract  in  a  transverse  direction,  and 
exhibit  a  vermicular  wrinkling,  like  that  of  an  "oestrus-larva." 
By  this  means  the  contents  of  the  villi  are  forced  downwards 
into  the  chyle-  and  blood-vessels.  As  the  muscles  relax,  the 
chyle  is  prevented  from  returning  by  the  valves  which  exist  in 
the  minute  chyle-vessels,  and,  the  internal  pressure  being  thus 
removed  when  the  villi  again  become  erect,  a  renewed  process  of 
absorption  takes  place.  The  absorption  of  fat  is  usually  com- 
pleted by  the  time  the  chyme  has  reached  the  lower  part  of  the 
small  intestine  ;  still,  under  special  circumstances,  the  fat  may 
be  absorbed  even  after  it  has  passed  into  the  large  intestine  (see 
below). 

The  sugar,  most  of  which  is  formed  from  the  starch,  under 
the  influence  of  the  pancreatic  juice,  and  probably  also  the 
dextrin,  are  likewise  absorbed  in  the  small  intestine  ;  so  also. the 
lactic  acid  salts  arising  in  the  small  intestine  from  the  combina- 
tion of  the  alkalies  of  the  intestinal  juices  with  the  lactic  acid 
produced  in  the  stomach  by  the  fermentation  of  the  carbo- 
hydrates. Most  of  the  sugar,  like  the  fat,  is  undoubtedly 
absorbed  by  the  chyle- vessels,  as  is  shown  by  the  fact  that  the 
portal  vein  never  contains  more  than  a  small  amount  of  sugar. 
At  the  same  time  there  can  be  no  question  that  at  least  a  small 
portion  of  the  readily  diffusible  saccharine  and  saline  solutions 
are  absorbed,  not  by  filtration  in  the  way  described,  but  by  a 
simple  diffusion  into  the  blood-vessels.  Even  of  the  fat,  small 
quantities  are  absorbed  by  the  blood-vessels  in  the  form  of 
saponaceous  solutions,  as  is  shown  by  the  blood  always  contain- 
ing soap,  and  by  the  experimentally-demonstrated  fact  that, 
when  soap  is  fed  to  an  animal,  by  far  the  greater  portion  is 
absorbed  (Radziejewski). 

It  is  in  the  highest  degree,  probable,  therefore,  that  the  carbo- 
liydrates,  as  well  as  the  fat,  are  absorbed  in  both  ways— that  is, 
by  both  the  lacteals  and  the  blood-vessels,  though  undoubtedly 
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cliiefiy  by  the  lacteals.  The  same  is  true  of  the  absorption  of 
the  albuminates  and  their  derivatives.  The  hypotliesis  long  ago 
advanced  by  Briicke,  that  albuminous  substances  are  absorbed 
as  such  by  the  chyle-vessels  before  they  have  been  converted  into 
peptones,  cannot  be  disputed  at  the  present  day  ;  but,  admit- 
ting this  fact,  it  is  difficult  to  see  whj  the  readily  diffusible 
peptones  should  not  also  be  absorbed  by  the  blood-vessels  like 
other  perfect  solutions.  Nor  is  there  any  reason  to  sujDpose 
that  the  peptones,  after  having  passed  into  the  blood,  are  merely 
converted  into  urea  or  the  intermediate  products  of  nitrogenous 
metamorphosis.  On  the  contrary,  the  absorbed  peptones  play 
an  important  part  as  nutritive  material  (Plosz,  Maly),  being 
reconverted  into  albuminous  substances — a  synthesis  of  which 
there  are  still  other  instances  in  the  process  of  assimilation.^ 
The  absorption  of  peptones  takes  place  through  both  the  lac- 
teals and  the  blood-vessels ;  while  the  albuminates,  which  have 
not  been  converted  into  peptones,  are  probably  taken  up  exclu- 
sively by  the  lacteal  vessels,  in  which  they  can  be  directly 
demonstrated.^ 

All  these  absorbent  processes  undoubtedly  take  place  chiefly 
in  the  small  intestine,  which,  through  its  villi,  is  provided  with 
an  anatomical  mechanism  eminently  adapted  for  absorption. 
The  final  share  in  this  process  devolves,  however,  upon  the  large 
intestine,  as  is  shown  by  the  fact  that  the  fluid  chyme,  after 
reaching  this  part  of  the  digestive  tract,  becomes  more  and  more 
inspissated.  The  probability  that  the  large  intestine  plays  a 
more  important  part  in  the  absorbent  process  than  is  commonly 
supposed,  is  supported  also  by  the  fact  that,  in  dogs  with  a 
fistula  of  the  colon,  the  food  escapes  through  the  opening  as 
early  as  an  hour  and  a  half  after  food  is  taken,  while,  as  is  well 
known,  the  food  usually  tarries  in  the  large  intestine  for  at  least 
twenty  times  this  period. 

All  the  digestive  processes  which  take  place  in  the  large 
intestine  are,  however,  of  a  merely  secondary  character,  and  are 
the  result,  partly  of  the  continued  action  of  the  pancreatic  juice, 
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and  partly  of  the  continued  transformation  of  tlie  albuminates 
into  peptones.  The  carbo-hydrates  are  here  more  completely 
fermented,  with  formation  of  sugar  and  especially  lactic  acid,  to 
the  presence  of  the  latter  of  which  is  due  the  acid  reaction  of  the 
contents  of  the  large  intestine,  in  contrast  with  the  alkaline 
reaction  of  those  of  the  small  intestine.  Furthermore,  the  trans- 
formation of  the  albuminates  proceeds  beyond  the  formation  of 
peptones,  leucin,  and  tyrosin,  to  the  production  of  the  fsecal- 
smelling  indol — a  transformation  closely  allied  to  what  takes 
place  in  ordinary  putrefaction  of  the  albuminates.  The  large 
intestine  contains  also  a  large  amount  of  gases,  which  are  to  be 
regarded  as  the  result  of  this  spontaneous  decomposition  in  the 
large  intestine,  and  which  consist  of  carbonic  acid  gas,  hydrogen, 
nitrogen,  light  carbonetted  hydrogen  gas,  and  almost  always 
sulphuretted  hydrogen.  To  the  latter  gas,  in  connection  with 
the  volatile  fatty  acids  and  the  offensive  indol,  is  due  the  repul- 
sive feculent  odor  of  the  contents  of  the  large  intestine.  Finally, 
the  remains  of  the  unabsorbed  ingesta  accumulate  in  the  rectum, 
and  form  the  /ceces. 

The  following  are  the  principal  ingredients  of  the  fnsces:  Cellulose,  chlorophyll, 
small  quantities  of  unabsorbed  albuminates,  lactic  acid  and  grape  sugar,  wholly 
undigested  particles  of  food,  sucli  as  pieces  of  meat,  starch  grains,  fats,  etc., 
besides  excretin,  cholesterin,  choloidic  acid,  dyslysin,  stercobilin,  and,  when  the 
food  has  passed  rapidly  through  the  intestinal  canal,  also  the  salts  of  the  biliary 
acids,  bilirubin,  and  probably  unaltered  pancreatic  juice.  Among  other  ingre- 
dients may  also  be  found  lime-  and  magnesia-soaps,  volatile  fatty  acids,  various 
salts,  including  the  ammoniaco-magnesian  phosphate,  and  not  unfrcquently  fungi. 

It  is  evident,  from  the  preceding  considerations,  that  iJie  large 
intestine  possesses  no  specific  digestive  function — at  least, 
nothing  more  than  a  feeble  digestive  action  on  the  part  of  the 
secretion  of  the  Lieberkiihnian  follicles  (see  above).  This  absence 
of  digestive  power  in  the  large  intestine  has  recently  been  directly 
confirmed  by  the  experiments  of  Czerny  and  Latschenberger,  in 
the  case  of  a  patient  with  a  fistula  of  the  colon.  They  found, 
however,  that  the  human  large  intestine  possesses  the  power  of 
absorbing  fluid  solutions  of  albumen,  emulsions  of  fat,  and 
starchy  mixtures. 
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Tliat  the  large  intestine  under  certain  circumstances  is  able  to  absorb  fat,  was 
discovered  many  years  ago  by  Kolliker ; '  he  introduced  oil  into  the  rectum  of  a 
young  cat,  and  found  the  epithelium  of  the  large  intestine  filled  with  fat.  Eimer  * 
found  that  in  the  frog,  while  small  quantities  of  fat  remained  uuabsorbed  by  the 
large  intestine,  absorption  took  place  when  large  quantities  were  used  f  and  I  have 
myself  found  that,  in  the  dog,  fat,  although  usually  uuabsorbed  by  the  large  in- 
testine, is  taken  up  if  the  fat  be  emulsified  by  the  addition  of  pancreatic  juice. 

As  regards  the  clinical  application  of  these  results  to  the  coinposition  of  nutritive 
enemata,  future  experience  must  decide  whether  simple  solutions  of  albumen,  with 
or  without  the  addition  of  fat  and  starch,  can  accomplish  as  much,  and  are  practi- 
cally as  available  as  the  enemata,  composed  of  meat  or  fat  with  i^ancreatic  juice, 
recommended  by  me,  and  since  then  repeatedly  tried  by  others. 

The  propulsion  of  the  chyme  in  the  intestines  is  effected  by 
the  so-called  mollis  peristalticus^  which  manifests  itself  in  the 
well-known  "vermicular"  movements  of  the  intestine.  These 
movements  are  generated  in  a  reflex  manner  by  the  irritations  of 
the  intestinal  mucous  membrane.  The  nerve  centres  immediately 
concerned  in  the  production  of  the  peristalsis  are  situated  in  the 
ganglia  of  the  intestinal  wall,  as  shown  by  the  fact  that  these 
movements  still  continue  in  an  exsected  portion  of  the  intestine. 
More  remotely  concerned  are  the  vagus  and  splanchnic  nerves. 
It  has  been  well  established  by  Pfliiger  that  irritation  of  the 
splanchnic  nerve  arrests  the  moDements  of  the  intestine,  while, 
on  the  other  hand,  the  vagus  has  probably  a  motor  action  upon 
the  peristalsis.  The  discharge  of  nerve  force  by  which  the  con- 
tractile movements  are  ultimately  excited  seems  to  be  determined 
by  the  nenosity  of  the  blood  circulating  in  the  wall  of  the  intes- 
tine, or,  in  other  words,  by  a  lack  of  oxygen.  Saturation  of  the 
blood  with  oxygen  checks  peristalsis,  while  asphyxia  increases 
the  movements.  At  present,  however,  there  is  no  one  theory 
which  satisfactorily  explains  all  the  phenomena  of  the  peristaltic 
movements. 

The  peristaltic  movements  take  place  always  in  one  direction. 
Anti-peristaltic  movements,  although  we  are  compelled  to  infer 
their  occurrence  in  certain  pathological  conditions,  are  never 
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observed  in  the  normal  animal.  Sanders,  however,  has  seen  anti- 
peristaltic movements,  limited  to  the  colon,  in  a  case  of  diarrhoea, 
in  which  the  movements  in  all  other  parts  of  the  intestine  took 
place  peristaltically. 

The  peristalsis  is  particularly  active  in  the  small  intestine,  so  that  normally  the 
chyme  is  propelled  into  the  large  intestine  very  rapidly  (see  above).  In  the  colon, 
on  tlie  other  hand,  the  peristalsis  takes  place  very  slowly ;  hence  the  very  long  delay 
of  the  faeces  in  this  portion  of  the  intestines.  The  reflux  of  the  contents  of  the 
colon  into  the  ileum  is  entirely  prevented  by  the  valve  of  Bauhin.  Finally,  in  the 
sigmoid  flexure  and  rectum  we  find  the  freces  proper.  Their  discharge  is  effected, 
as  is  well-known,  by  the  aid  of  abdominal  pressure.  During  the  act  of  defecation 
the  straining  probaljly  produces  a  temporary  accumulation  of  carbonic  acid  in  the 
intestinal  vessels,  and  thus  increases  the  peristalsis ;  at  the  same  time  the  contents 
of  the  bowel  are  directly  compressed  and  expelled  by  the  act  of  straining,  the  re- 
sistance of  the  rectal  sphincters  being  overcome  by  the  pressure  of  the  descending 
fajcal  mass,  while  according  to  Luschka  the  levator  ani  draws  the  end  of  the  rectuui 
forwards  and  upwards,  and  the  posterior  wall  of  the  bowel  glides  over  the  ftecal 
column. 


Enteritis.    Catarrlms  lutestinalis.    luflammation  of  the  lutes- 
tines.   Intestinal  Catarrh. 

Acute  and  Chronic  Intestinal  Catarrh.  Inflammation  of  the  Duodenum. 
Jejunitis.  Ileitis.  Typhlitis.  Perityphlitis.  Proctitis.  Periproctitis. 
Intestinal  Catarrh  of  Childhood. 

For  the  older  literature  see  Plouquet,  Lit.  dig.  under  Diarrhoea,  etc. —  Celsus,  Lib.  IV. 
19. — Morgagni,  De  sedibus,  etc.  Ep.  LXV.  Abs.  5. — Hennings,  Kennzeicheu  uud 
Heilart  der  Entziindungen  des  Magens  und  der  Gediirme.  Kojoenhagen.  1 795. 
— Pemherton,  Diseases  of  the  Abdominal  Viscera.  Lond.  1807. — Broussais,  His- 
toire  des  phlegmasies  ou  inflammations  chroniques.  Paris.  1822. — Billard,  De  la 
membrane  muqueuse  gastro-intestinale,  etc.  Paris.  1825. — Ahercromhie,  Pathol, 
and  prac.  researches  on  diseases  of  the  stomacli  and  intestinal  canal.  1828. — Lesser, 
Die  Entzihidung  and  Verschwarung  der  Schleimhaut  des  Darmkanals.  1830. — 
Eisenmann,  Die  Familie  Rheuma.  Band  IIL  S.  331.— J/iner,  Die  Krankheiten 
des  Zwolfiingerdarms.  Diisseld.  1844. — Duclos,  Ueber  Zahndiarrhcc.  Bull,  de 
thCr.  1847.  Schmidt's  Jahrb.  58.  S.  Si.—IIauner,  Mittheilung  aus  dem  Kindcr- 
spital  zu  Miinclicn.  Deutsche  Klinik.  No.  fl.  1851. — Sclulrmans,  Ueber  die  Ente- 
ritis der  Kinder.  Presse  mdd.  1851.  Schmidt's  Jahrb.  75.  S.  nO.—IliUift.  Ueber 
einige  Kranklieiten  des  Verd  umng.skanals  wiihrend  der  ersten  Kindheit.  Gaz.  du 
Paris.  1853.  Schmidt's  Jalirb.  80.  S.  Gl.  —  Vlrc/iow,  llistorisches,  Kritisches,  und 
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Positives  zur  Lehre  der  Unterleibsaffectionen.  Virchow's  Archiv.  V.  Heft  3.  S. 
348.  185'S.—Boens,  Verengung  des  Mastdarms  durch  Neubildung  in  desseu  Um- 
gebung.  Journ.  de  Brux.  1«55.  Schmidt's  Jalirb.  90.  S.  SlS.—  WiUigi:,  Sections- 
berichte,  etc.  Prager  Viertelsjalirschiift.  XIII.  2.  3. 18oQ.— Bourdon,  Verengeiung 
der  Ileocoecaloifnung.  Union  m6d.  57.  1856.  Schmidt's  Jahrb.  96.  S.  204.— 
Ilabershon,  Pathological  and  practical  observations,  etc.  London.  1857.  Ibid, 
100.  p.  262. — Qeist,  Klinik  der  Greisenkrankheiten.  Erlangen.  1857-1860.— Ze 
BarilUer,  Ueber  die  Enteritis  der  Sauglinge.  Journ.  de  Bord.  2.  Ser.  V.  1860-61. 
Schmidt's  Jahrb.  111.  S.  64. —  Luzsinhy,  Dritter  Jahresbericht,  etc.  Journal  fiir 
Kinderkrankheiten.  1859.  S.  254.  1861.  S.  229.— Poland,  Contusion  of  the 
abdomen.  Guy's  Hosp.  Rep.  3.  Schmidt's  Jahrb.  105.  S.  76.  1860. — Bouchut, 
Pract.  treatise  on  the  diseases  of  children,  etc.,  London,  1855,  with  a  full 
digest  of  the  literature  of  the  subject. —  Winternilz,  Hydriatische  Behand- 
lung  der  Diari-hce  im  Kindesalter.  Jahrb.  fiir  Kinderheilkunde.  VIII.  Heft  3  u. 
4.  1867. — F.  Siredey,  Note  pour  servir  a  l'6tude  des  concretions  muqueuses 
membraniformes,  etc.  Union  m6dic.  1869. — Courval,  Aehnl.  Beobachtung  Can- 
statt's  Jahresb.  1869.  S.  132. —  Ojipenheimer,  Versuche  iiber  Hydrotherapie  bei 
DiarrhcE  der  Kinder.  Bayer.  Aerztl.  Intelligenzbl.  1869.  No.  24. — Simon,  J..  Notes 
pour  servir  d  I'histoire  dc  quelques  diarrhSes  specifiques.  Archives  genSr.  de  m6d. 
48.  180.  1870. — Sutton,  A  burn;  death  from  profuse  diarrhoea,  etc.  Brit.  med. 
Journ.  1870. — Da  Costa,  Membranous  enteritis.  Americ.  Jouni.  of  the  Medical 
Sciences. —  Whitehead,  Mucus  disease.  Brit  .Med.  Journ.  1871.  S.  149. — Fraentzel, 
Enterotomie  bei  Ileus.  Virchow's  Arch.  49. 164. — The  recent  works  of  Banibei-gei; 
Gerhardt,  Steiner,  Ganstati,  Wunderlich,  Henoch,  Valentinei;  etc. 


In  the  same  way  as  dyspepsia  was  classified  among  the  inflammations  of  the 
stomach,  so  diarrhoea  might  with  equal  propriety  be  included  among  the  inflamma- 
tions of  the  intestines— in  fact,  it  was  expressly  maintained  by  Broussais  that 
diarrhoea  could  not  occur  witliout  an  inflammation  of  the  intestinal  mucous  mem- 
brane. This  view  is,  hoAvever,  opposed  by  the  common  experience,  that  a  sudden 
attack  of  diarrhoea  may  be  caused  by  mental  emotion  and  other  nervous  influences. 
A  satisfactory  explanation  of  such  cases  is  impossible  in  the  present  state  of  physio- 
logical science,  because  our  knowledge  of  the  innervation  of  the  intestines,  as  it  is 
concerned  in  the  production  of  the  peristaltic  movements,  is  too  indefinite,  while  it 
is  quite  useless  to  resort  to  such  explanations  as  an  irritation  of  the  vagus,  a  tem- 
porary paralysis  of  the  mesenteric  nerves,  or  similar  possible  causes.  At  all  events, 
m  this  foi-m  of  diarrlioea  the  attack  rapidly  subsides,  and,  just  as  after  the  administra- 
tion of  a  simple  laxative,  only  one  or  two  loose  discharges  occur  without  any  sub- 
sequent evidence  of  an  intestinal  lesion.  Such  deviations  from  the  ordinary  move- 
ments of  the  intestines  may  probalily,  therefore,  be  regarded  partly  as  still  lying 
■within  physiological  limits,  and  partly  as  neuroses  of  the  intestine,  as,  for  example, 
the  diarrhoeas  of  hysterical  persons. 

In  the  following  chapter,  therefore,  we  shall  confine  ourselves  to  the  considera- 
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tion  of  those  pathological  changes  and  morbid  symptoms,  which  are  connected  with 
conditions  that  are  generally  acknowledged  to  be  of  an  inflammatory  nature. 


Tlie  intestinal  mucous  onemhrane  in  acute  catarrli  is  more  or 
less  nividly  reddened  and  swollen,  its  superficial  layers  occasion- 
ally cedematous,  the  epithelium  abundantly  desquamated,  the 
cells  enlarged,  the  protoplasm  granulated,  and .  t7ie  nuclei  in- 
distinct. 

The  microscopico-anatomical  changes  last  mentioned  are  not,  however,  to  be 
regarded  as  pathognomonic  of  intestinal  catarrh,  for  the  reason  that  in  the  intestine, 
just  as  in  the  stomacli,  i)ost-mortem  changes  may  take  place  in  the  inflamed  tissue, 
jjarticularly  the  epithelium,  from  the  action  of  the  digestive  juices,  which  retain 
their  powers  for  some  time  after  death ;  while  the  same  changes  may  occur  in  the 
desquamated  epithelium  during  life  when  the  epithelium  has  been  subjected  to  a  pro- 
cess of  digestion.  The  presence  of  altered  epithelium  in  the  dejections  of  individ- 
uals with  intestinal  catarrh  is  in  itself,  therefore,  no  evidence  of  intestinal  inflam- 
mation— indeed,  the  only  circumstances  under  which  such  a  conclusion  could  be 
drawn,  would  be,  when  an  artificial  inflammation  of  the  intestines  had  been  excited 
in  an  animal,  and  the  mucous  membrane  liad  been  examined  immediately  after 
death.  Moreover,  it  should  be  borne  in  mind  that  all  the  symptoms  of  intestinal 
catarrh  may  be  present  during  life  without  any  injection  of  the  mucous  membrane 
after  death,  just  as  happens  in  the  case  of  other  mucous  membranes  which  can  be 
directly  inspected  during  life. 

When  the  injection  is  well  marked,  it  is  sometimes  bright, 
sometimes  dark  ;  in  extent  it  may  be  either  dilfuse  or  circum- 
scribed, and  it  is  especially  noticeable  in  the  vicinity  of  the  glands. 
Frequently,  extravasations  of  blood  are  also  found.  The 
inflammatory  exudation  upon  the  free  surface  is  probably  very 
copious,  and  undoubtedly  contributes  to  the  liquefaction  of  the 
faeces ;  but  the  fluidity  of  the  discharges  in  enteritis  is  to  be 
explained  chiefly  by  the  fact  that  the  intestinal  juices,  whicli 
recent  experiments  have  shown  to  be  poured  out  in  great  abun- 
dance, are  propelled  rapidly  downwards,  in  consequence  of  the 
active  peristalsis  excited  by  the  inflammation,  before  the  absorp- 
tion of  the  products  of  digestion  and  the  condensation  of  the 
fa3ces  can  take  place.    The  longer  the  inflammation  continues 
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tlie  greater  will  be  the  number  of  extravasated  pus  corpuscles 
mixed  with  the  inflammatory  exudation. 

The  solitary  follicles  and  those  of  the  agminated  glands  may- 
become  swollen,  especially  in  the  more  severe  forms  of  acute 
catarrh,  and  then  appear  as  dull-gray  vesicular  prominences  as 
large  as  the  head  of  a  pin,  surrounded  by  a  reddened  border.  If 
the  swollen  glands  become  necrosed,  the  so-called  follicular  ulcers 
are  formed.  The  latter  will  be  described  more  fully  subsequently, 
as  will  be  also  the  catarrhal  ulcers  which  arise  from  small  erosions 
at  points  where  the  epithelium  has  been  destroyed. 

In  chronic  intestinal  catarrh,  which  is  generally  developed 
from  the  acute  form,  the  chief  changes  are  a  dilatation  of  the 
veins,  and  a  deep  diffused  redness  mixed  with  a  brown  slaty 
pigmentation,  especially  of  the  villi,  resulting  from  previous 
extravasations.  In  this  form  of  catarrh,  also,  we  find  the  mucous 
membrane  swollen,  and  covered  with  an  abundant  purulent  exu- 
dation, while  the  alteration  of  the  epithelia  is  shown  by  the  in- 
distinctness of  then-  nuclei  and  by  the  molecular  cloudiness  and 
fatty  degeneration  of  their  protoplasm.  The  solitary  follicles  are 
still  more  swollen  than  in  acute  catarrh,  pigmented,  and  some- 
times converted  into  ulcers.  In  the  large  intestine  more  partic- 
ularly, the  mucous  membrane,  or  rather  its  submucosa,  prolif- 
erates in  various  places  in  the  form  of  papillary  tumors  (enter- 
itis polyposa).  Modifications  in  the  usual  anatomical  picture  of 
enteritis  may  also  be  produced  by  changes  in  the  Lieberkiihnian 
follicles.  Thus  the  secretions  may  accumulate  in  the  gland-sacs, 
so  as  to  give  rise  to  mucus-comedones  with  a  dilatation  of  the 
glandular  orifices  which  is  visible  to  the  naked  eye ;  or,  as  in  a 
case  observed  and  admirably  described  by  Virchow, '  the  gland- 
cysts  filled  with  mucus  may  coalesce  to  form  large  prominent 
clusters  in  the  mucosa,  some  of  which  retain  this  character, 
while  others  supply  the  materials  for  the  formation  of  polypoid 
proliferations  {enteritis,  particularly  colitis,  ^'■cystica''''  polyyosa). 
When  these  proliferative  processes  are  of  a  more  diffuse  charac- 
ter, the  mucous  membrane  becomes  thickened,  and  undergoes 
chronic  induration.   In  other  cases,  especially  in  children,  a  long- 


*  Yirclum,  Die  Krankhaften  Geschwiilste.  I.  S.  343. 
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continued  catarrh  may  lead  to  airopliy  of  the  mucous  mem- 
bi  ■ane,  which  then  loolis  pale  and  yellow,  and  the  gland-sacs 
seem  appreciably  shortened. 

As  in  chronic  gastritis,  so  also  in  chronic  inflammation  of  the 
intestines,  the  muscularis  shares  in  the  morbid  process.  Some- 
times the  muscularis  becomes  hypertrophied  to  such  a  degree  as 
to  narrow  the  lumen  of  the  intestine  (simple  stricture).  This 
result  is  most  frequent  in  the  rectum,  the  sigmoid  flexure,  and  at 
the  valve  of  Bauliin  (Bourdon),  but  in  rare  cases  it  is  met  with 
also  in  the  small  intestine.  Atrophy  of  the  muscularis  is  seen  in 
children  with  chronic  intestinal  catarrh,  and  in  persons  suffering 
from  wasting  diseases. 

Finally,  in  the  more  intense  forms  of  the  disease  the  mesen- 
teric glands  may  also  be  enlarged. 

The  different  portions  of  the  intestinal  tract  do  not  manifest 
an  equal  tendency  to  catarrh,  although  the  affection  may  occur 
at  any  place  from  the  stomach  to  the  rectum.  The  colon  is 
affected  most  frequently,  probably  because  irritating  substances 
are  delayed  here  longer  than  elsewhere  in  the  intestines,  and 
because  the  wall  of  the  colon  is  exposed  to  the  friction  of  indu- 
rated fgecal  masses.  This  fact,  together  with  the  cu'cumstahce 
that  the  faeces  begin  their  putrefactive  changes  while  still  in  the 
colon,  and  that  septic  organisms  probably  cling  more  readily  to 
the  mucous  membrane  when  it  is  inflamed,  explains  also  the 
special  frequency  with  which  diplitlieritic  deposits  are  met  with 
in  inflammations  of  the  large  intestine,  giving  the  mucous  mem- 
brane the  appearance  as  if  sprinkled  with  bran  (see  below). 

According  as  the  catarrh  affects  different  portions  of  the  in- 
testinal canal,  special  terms  are  used  to  distinguish  the  varieties 
of  the  disease :  duodenitis,  ileitis,  typhlitis  (caecum),  colitis,  and 
proctitis  (rectum). 

Duodenitis  is  characterized  by  the  accompanjdng  jaundice, 
which  results  from  the  catarrhal  swelling  of  the  ductus  chole- 
dochus,  and  the  occlusion  of  its  orifice  ;  while  ileitis  is  attended 
by  a  tumefaction  of  Peyer's  patches,  and  under  some  circum- 
stances by  a  narrowing  of  the  ileo-cfecal  valve  from  simple  in- 
flammatory hypertrophy. 

Typhlitis,  which  is  produced  especially  by  faecal  impaction 
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and  stercoral  calculi  {typhlitis  stercoralis),  seems  to  be  very  gener- 
ally connected  with  a  relaxed  condition  of  the  intestinal  muscles, 
which,  in  its  turn,  materially  favors  the  retention  of  the  faeces. 
If  the  irritating  substances  fail  to  be  removed,  the  inflammation 
extends  to  the  deeper  layers  of  the  intestinal  wall,  and  produces 
ulcerations  which  may  lead  to  perforation — results,  which  will  be 
considered  more  fully  under  the  head  of  Intestinal  Ulcers.  Simi- 
lar to  typhlitis  in  its  origin  and  course,  is  the  inflammation  of 
the  appendix  'Germiformis.  This  also  very  generally  terminates 
in  ulceration,  which  is  one  of  the  most  common  causes  of  perfora- 
tion-peritonitis (see  below).  In  other  cases  the  vermiform  canal 
becomes  constricted  or  obliterated,  either  at  its  orifice  or  at  some 
distance  from  it,  so  as  to  prevent  the  escape  of  the  mucus  secreted 
in  its  interior.  The  canal  in  this  way  becomes  distended  into  a 
round  sac,  which  may  attain  the  size  of  a  large  fist  (Virchow). 
The  contents  of  this  sac,  as  just  remarked,  consist  at  first  of  te- 
nacious mucus,  but  are  afterwards  changed  to  watery  serum,  be- 
cause, when  the  wall  of  the  appendix  becomes  much  distended,  it 
also  becomes  thinned,  its  inner  surface  smoother,  and  the  distri- 
bution of  its  vessels  more  superficial.  In  this  way  the  escape  of 
the  watery  portion  of  the  blood  is  favored,  and  the  formation  of 
mucus  is  reduced  to  a  minimum  (hydrops  processus  vermiformis). 

In  proctitis  the  above-described  changes  are  found  most 
strikingly  developed  :  marked  swelling  of  the  mucous  membrane, 
blennorrlioea,  branny  diphtheritic  deposits,  ulceration,  polypoid 
proliferations,  and  finally  hypertrophy  of  the  submucosa  and 
muscularis.  This  hypertrophy  is  at  times  so  considerable  as  to 
convert  the  rectum  into  a  "  thick  indurated  tube  "  firmly  bound 
by  the  proliferated  tissue  in  its  vicinity.  At  the  same  time  the 
intestine  above  the  inflamed  part  is  dilated  and  impacted  with 
faeces,  while  the  rectal  veins,  particularly  those  at  the  anus, 
are  engorged  (hemorrhoids).  This  venous  engorgement  is  due, 
partly  to  the  incessant  irritation  of  the  mucous  membrane,  and 
partly  to  purely  mechanical  causes,  such  as  the  impediment,  pre- 
sented by  the  conditions  above  mentioned,  to  the  return  of  the 
blood  from  the  hemorrhoidal  plexus. 

In  each  of  these  two  forms  of  intestinal  inflammation— tj^phli- 
tis  and  proctitis — the  inflammatory  process  sometimes  extends 
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beyond  the  intestinal  wall  to  the  connective  tissue  in  the  neigh- 
borhood of  these  portions  of  the  intestine,  and  produces  the 
symptoms  of  peritypJilitis  and  periproctiiis.  Excluding  the 
cases  in  which  these  affections  arise  from  unknown  causes,  or  are 
developed  in  the  course  of  infective  diseases,  or  result  from  the 
extension  of  an  adjacent  inflammation  (caries  of  the  vertebrae,  pel- 
vic bones,  etc.),  perityphlitis  and  periproctitis,  when  dependent 
upon  intestinal  inflammation,  may  terminate  in  two  ways  :  either 
in  an  absorption  of  the  inflammatory  products  followed  by  indu- 
ration of  the  tissue,  or  the  pus  formed  may  burst,  either  exter- 
nally or  into  the  intestine.  In  the  latter  case,  collections  of  pus, 
faeces,  and  necrosed  shreds  of  tissue  are  formed,  which  communi- 
cate by  fistulous  openings  with  the  affected  part  of  the  intestine 
(the  so-called  internal  rectal  fistulae  in  proctitis).  These  sec- 
ondary collections  may  rupture  in  their  turn  in  other  dii-ections  : 
the  periproctitic  abscesses  externally  in  the  anal  region  with  the 
establishment  of  a  complete  rectal  fistula,  or  into  neighboring 
cavities,  such  as  the  bladder ;  the  perityphlitic  abscesses  into  the 
peritoneal  cavity,  into  more  remote  portions  of  the  intestine,  or 
externally.  In  the  external  rupture,  the  final  event  is  generally 
preceded  by  a  burrowing  of  the  pus  along  the  connective  tissue 
which  surrounds  the  caecum  and  ascending  colon  and  extends 
du'ectly  to  the  rectum,  kidneys,  and  superficial  fascia  of  the 
upper  part  of  the  thigh. 

Etiology. 

In  order  to  understand  the  frequency  of  intestinal  inflamma- 
tions, it  is  necessary  to  recall  some  of  the  anatomical  peculiarities 
of  the  mucous  membrane  of  the  intestines.  In  the  introductory 
remarks  on  anatomy  it  was  mentioned  that  the  network  of  minute 
blood-vessels  in  the  villi  of  the  small  intestine  is  situated  imme- 
diately underneath  the  epithelium,  and  that  for  this  reason  the 
vessels  are  directly  exposed  to  the  influence  of  iiTitating  sub- 
stances. Furthermore,"  the  arrangement  of  the  venous  twigs  in 
the  mucous  membrane  of  the  large  intestine  is  exactly  the 
same  as  in  the  gastric  raucous  membrane  (see  above),  so  that 
the  return  of  blood  from  the  capillaries  meets  with  a  certain 
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degree  of  resistance.  A  similar  effect  is  produced,  also,  by 
another  anatomical  peculiarity  of  the  intestinal  circulation,  to 
which  Rindlleisch  particularly  has  called  attention,  viz.,  that  while 
the  arteries  in  their  passage  through  the  muscularis  of  the  intes- 
tine are  surrounded  by  quite  a  strong  sheath  of  connective  tissue, 
the  venous  twigs,  on  the  contrary,  pierce  the  muscular  coat  in  an 
exposed  condition,  so  that  every  muscular  contraction  produces 
more  or  less  interference  with  the  return  flow  of  blood.  Finally, 
from  the  fact  that  during  the  process  of  digestion  the  chyle-ves- 
sels of  the  mesentery  always  contain  red  blood-corpuscles,  it  may 
probably  be  inferred  (Cohnheim)  that  the  intestinal  mucous  mem- 
brane is  one  of  the  regions  of  the  body  where  the  passage  of 
blood-cells  thi'ough  the  walls  of  the  vessels  takes  place  with 
special  facility.  It  is  not  surprising,  therefore,  that  the  intestinal 
mucous  membrane  sJiould  be  iKirtiaularly  liable  to  inflamma- 
tion^ and  that  even  slight  irritations  may  suffice  to  excite  the 
same. 

The  exciting  causes  of  intestinal  catarrh  are  therefore  ex- 
tremely numerous,  as  the  following  enumeration  will  abundantly 
show. 

Not  to  speak  of  the  intestinal  catarrhs  which  are  produced  by 
the  extension  to  the  intestinal  mucous  membrane  of  an  inflamma- 
tion in  a  neighboring  organ,  the  biliary  passages,  stomach,  or  peri- 
toneum, the  occurrence  of  intestinal  catarrh  always  presupposes 
one  of  two  etiological  conditions :  either  the  irritations  are  of 
abnormal  character,  the  mucous  membrane  being  normal,  or,  for 
some  cause,  the  intestinal  mucous  membrane  has  lost  its  normal 
character,  so  that  even  normal  irritations  are  sufficient  to  excite 
an  inflammation. 

Under  the  first  of  these  classes  of  causes  are  included  all 
articles  of  food  which  produce  severe  mechanical  or  chemical  irri- 
tation, coarse  indigestible  food,  unripe  fruit — which  has  been  im- 
perfectly masticated— fermenting  drinks,  etc. ;  also  foreign  bodies, 
poisons,  and  medicines,  such  as  colocynth  and  other  powerful 
purgatives.  Intestinal  inflammation,  particularly  in  the  rectum, 
seems  in  some  cases  to  be  produced  also  by  a  massive  accumula- 
tion of  worms.  Another  not  infrequent  cause  of  intestinal  catarrh 
is  the  presence  of  intestinal  concretions,  or  indurated  fjcces, 
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especially  above  places  where  the  intestine  has  been  narrowed  by 
a  bend  of  the  bowel,  adhesions,  etc.  The  latter  of  these  causes 
of  inflammation — faecal  impaction — not  merely  acts  mechanically 
upon  the  intestinal  mucous  membrane,  but  also  chemically  by 
means  of  the  putrefactive  changes  which  take  place  in  the  re- 
tained faeces.  To  these  putrefactive  influences  may  be  in  part 
ascribed  also  the  diphtheritic  inflammations  of  the  intestine, 
which  are  found  in  cases  of  pyaemia  and  septiccBmia,  and  not 
unfrequently  also  in  puerperal  women  (see  below). 

Another  very  common  cause  of  intestinal  catarrh  is  the 
influence  of  cold,  which  probably  acts  by  driving  the  suddenly 
cooled  blood  upon  the  surface  of  the  body  into  the  intestines, 
where  the  irritation  excites  increased  peristalsis  and  inflamma- 
tion. Finally,  abdominal  injuries  (contusions  of  the  abdominal 
wall)  may  produce  intestinal  catarrh  even  of  a  chronic  character, 
as  is  shown  by  Braillet's  case  (see  Poland),  in  which  a  man, 
whose  abdomen  had  been  trampled  upon,  died  several  months 
afterwards  of  ileus,  resulting  from  traumatic  jejunitis. 

In  the  second  category  of  causes  of  intestinal  inflammation, 
viz.,  when  the  mucous  membrane  has  lost  its  normal  character 
and  the  catarrh  supervenes  secondarily  as  a  result  of  this  change 
in  its  condition,  are  included  all  abnormal  conditions  which 
induce  a  morbid  hyperaemia  of  the  intestinal  mucous  membrane. 
Chief  among  these  causes  are  the  passive  congestions  in  the 
portal  circulation  produced  by  affections  of  the  liver  or  of  the 
vena  porta  itself,  or  by  tumors  compressing  the  mesenteric  veins ; 
also  the  general  congestions  which  occur  in  connection  with 
cardiac  and  pulmonary  diseases,  and  which,  by  inducing  a  per- 
manent engorgement  of  the  intestinal  raucous  membrane,  excite 
a  predisposition  to  catarrh.  Such  a  predisposition  must  also  be 
inferred  in  patients  with  tuberculosis,  morbus  Briglitii,  etc.,  the 
liability  to  catarrh  in  these  cases  probably  arising  from  defective 
nutrition  of  the  walls  of  the  vessels.  Wliether  the  intestinal 
inflammations  which  occur  after  burns '  are  to  be  regarded  as  due 

'  In  cases  of  bums  Falk  (Virchow's  Archiv.  53.  S.  27)  has  found  broken-down  blood 
corpuscles  in  the  blood,  and  a  depressed  action  of  the  heart,  conditions  which  may  help 
to  explain  the  singTilar  reciprocal  relation  between  intestinal  inflammation  and  burns  of 
the  skin. 
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to  a  similar  cause,  I  shall  not  attempt  to  decide.  The  connection 
is  more  obvious  between  intestinal  inflammation  and  incarcera- 
tions., torsions.,  and  intussusceptions,  because  here  the  intestinal 
vessels  are  twisted  and  compressed,  stases  occur  in  the  free  cir- 
culation leading  to  passive  hypersemia  of  the  intestinal  wall, 
and  ultimately  to  an  intense  catarrh  of  the  mucous  membrane 
at  the  afl'ected  part ;  while  above  the  constricted  point  the  accu- 
mulated fjecal  masses  act  as  a  permanent  source  of  irritation. 
Finally,  the  various  ulcerative  processes  which  occur  in  the 
intestinal  mucous  membrane — the  dysenteric,  the  tuberculous, 
the  cancerous,  and  the  typhoid — like  ulcerations  in  other  parts 
of  the  body,  maintain  in  their  vicinity  an  inflammation  which, 
under  favoring  circumstances,  may  extend  to  a  considerable 
distance  around  the  ulcers.  The  same  relation  holds  between 
neoplasms  of  the  intestine  and  the  secondary  catarrh  excited  by 
them. 

AVhile  it  has  long  been  known  that  diarrhoea  of  a  tertian  or 
quotidian  type  may  be  produced  by  malarial  poisoning,  Jules 
Simon  has  recently  observed  several  cases  in  which  diarrhcEas  of 
years'  duration,  without  any  regular  type,  and  sometimes  accom- 
panied by  enlargement  of  the  spleen,  sometimes  not,  disappeared 
at  once  as  soon  as  quinine  was  administered,  after  all  other 
remedies  for  diarrhoea  had  been  used  in  vain.  The  admixture  of 
mucus  and  blood  in  the  stools,  and  the  fact  that  in  one  strik- 
ing case  the  diarrhoea,  although  relieved  by  quinine,  was  not 
entirely  controlled  until  local  treatment  was  employed,  show 
that  malarial  poisoning  may  occasionally  be  tlie  cause  of  a 
chronic  intestinal  catarrh. 

According  as  the  exciting  cause  of  the  intestinal  catarrh  is  of 
a  temporary,  frequently  recurring  or  permanent  character,  the 
affection  runs  an  acute  or  a  chronic  course. 

The  disease  is  a  very  frequent  one,  and  spares  no  age.  Nurs- 
ing infants  are  particularly  apt  to  be  attacked,  chiefly  on  account 
of  sensitiveness  of  the  intestinal  mucous  membrane  in  childhood, 
and  the  facility  with  which  their  food  becomes  decomposed. 
Luzsinsky's  compilation  of  ten  thousand  cases  of  children's 
diseases  shows,  that  intestinal  catarrh  forms  almost  one- third  of 
the  total  number  of  the  affections  of  childhood.    At  the  period 
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of  dentition,  infants  are  more  subject  to  enteritis  than  at  other 
times. 

Meteorological  conditions  are  well  known  to  influence  the 
frequency  of  the  disease.  The  hottest  months  are  regarded  as 
particularly  dangerous  in  this  respect,  and  the  number  of  cases 
of  intestinal  inflammations  increases  especially  at  the  time  when 
there  is  a  rapid  alternation  of  the  day  and  night  temperatures. 

Sometimes  intestinal  inflammation  assumes  an  endemic  or 
epidemic  character.  This  may  be  explained  in  some  cases  by 
the  meteorological  conditions  above  mentioned,  or  by  the  use  of 
bad  drinking  water,  and  similar  general  causes  affecting  large 
numbers  of  persons  ;  but  in  other  instances  there  is  probably  a 
miasm  at  work,  the  nature  of  which,  however,  is  entirely  un- 
known (see  below  under  Cholera  Morbus). 

Sym'ptomatology . 

The  symptoms  of  intestinal  catarrh  are  usually  not  very 
characteristic,  at  least  they  vary  considerably  in  their  degree  of 
develoj3ment  in  different  cases,  and  are  verj^  irregular  in  their 
occurrence.  Furthermore,  the  differences  in  the  anatomical 
structure  and  the  functions  of  the  various  divisions  of  the  intes- 
tine must  modify  the  symptoms  to  such  a  degree,  according  as 
the  inflammation  is  differently  situated,  that  it  will  be  impos- 
sible to  give  a  general  description  which  is  applicable  to  all  cases 
of  enteritis.  The  best  plan,  therefore,  is  to  first  analyze  the 
symptoms  separately,  and  afterwards  to  give  portraitures  of 
special  forms  of  the  disease. 

Decidedly  the  most  important  and  most  characteristic  symp- 
tom of  intestinal  inflammation  is  the  diarrhoea.  In  the  present 
condition  of  our  knowledge  this  symptom  is  chiefly  the  result  of 
an  irritation  of  the  nerves,  whereb}^  a  more  active  peristalsis  is 
excited  (see  above).  In  catarrh  of  the  intestinal  mucous  mem- 
brane the  extremities  of  the  nerves  concerned  in  the  reflex  pro- 
duction of  the  peristaltic  movements  are  irritated  not  only  by 
the  inflammatory  exudation,  but  also  to  a  greater  degree  than 
usual  by  the  ingesta.     This  irritation  excites  contractions  of 
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the  intestinal  wall  and  a  rapid  propulsion  of  the  ingesta,  which 
will  be  discharged  externally  in  a  fluid  form  if  the  active  move- 
ments extend  also  to  the  large  intestine,  so  as  to  prevent  the 
proper  condensation  of  the  faeces  in  this  portion  of  the  intestinal 
canal.  We  know  that  the  chyme,  even  under  normal  circum- 
stances, passes  through  the  small  intestine  very  rapidly  (within 
a  few  hours) ;  it  is  not  of  much  importance,  therefore,  as  regards 
the  occurrence  of  diarrhoea,  whether  the  passage  of  the  chyme 
from  the  stomach  to  the  caecum  is  accomplished  somewhat  more 
rapidly  than  the  time  mentioned  or  not,  provided  the  delay  in 
the  large  intestine  is  of  the  normal  duration.  Hence,  when  the 
catarrh  is  limited  to  the  upper  portion  of  the  intestine,  partic- 
ularly the  duodenum  and  jejunum,  there  may  be  no  diarrhoea 
at  all.  On  the  other  hand,  when  the  catarrh  affects  the  lower 
-portion  of  the  ileum  and  the  colon,  diarrhoea  occurs,  and  the 
more  severely  the  larger  the  surface  of  the  colon  involved  in  the 
inflammation.  It  would  certainly  be  erroneous,  however,  if  we 
were  to  conclude  that  extensive  catarrh  of  the  small  intestine 
was  wholly  without  influence  in  the  causation  of  diarrhoea. 
When  we  recall  the  very  important  part  which  the  mucous  mem- 
brane of  the  small  intestine  plays  in  the  absorption  of  ingesta, 
and  the  functional  derangements  which  the  villi  necessarily  un- 
dergo in  enteritis,  partly  from  the  inflammatory  infiltration  of 
tlieir  parenchyma,  especially  their  musculature,  and  partly  from 
the  increased  peristalsis  which  propels  the  chyme  too  rapidly 
over  their  surface  to  permit  a  proper  amount  of  absorption,  we 
can  readily  understand  that  in  enteritis  a  large  proportion  of 
the  food,  especially  the  fats,  must  pass  into  the  large  intestine 
unabsorbed  and  half  digested.  To  be  sure,  absorption,  even  of 
fats,  may  still  take  place  energetically  in  the  large  intestine,  as 
I  have  shown  by  experiments  upon  dogs,  but  this  occurs  at  all 
events  only  exceptionally ;  a  part  of  this  excess  of  fat  which 
passes  into  the  colon  there  undergoes  further  decomposition,  and 
gives  rise  to  acids  which  may  in  their  turn  act  as  irritants  to  the 
mucous  membrane  and  excite  diarrhoea. 

In  uncomplicated  catarrh  of  the  rectum,  the  evacuations,  in- 
stead of  being  thin,  are,  for  obvious  reasons,  generally  consist- 
ent.   In  fact,  it  is  often  an  accumulation  of  hardened  fjEces 
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which  induces  the  proctitis  ;  wliile,  on  the  other  hand,  the  spas- 
modic contractions  of  the  sphincter,  excited  by  the  proctitis,  tend 
to  produce  a  still  further  retention  of  the  fsecal  masses. 

In  chronic  intestinal  catarrh^  also,  diarrhoea  is  not  a  neces- 
sary symptom  ;  on  the  contrary,  there  is  frequently  merely  an 
alternation  of  fluid  and  solid  stools.  This  temporary  retention 
of  faeces  is  to  be  explained,  not  by  an  absence  of  inflammator}' 
exudation,  but  by  the  slowness  of  the  intestinal  movements.  As 
in  chronic  catarrh  of  other  mucous  membranes,  the  irritability  of 
the  nerve  extremities,  and  the  reflex  symptoms  occasioned  there- 
by, decrease  in  intensity  after  a  while,  so  in  chronic  intestinal 
catarrh  the  activity  of  the  peristalsis  gradually  subsides.  This 
result  is  favored  particularly  by  the  copious  muco-purulent  ex- 
udation which  covers  the  mucous  membrane  and  protects  it  from 
the  irritation  of  the  ingesta,  as  well  as  by  the  oadematous  inflam- 
matory infiltration  of  the  muscularis. 

According  to  the  severity  of  the  catarrh,  the  frequency  of  the 
discharges  will  naturally  vary  considerably,  from  four  to  ten  or 
more  daily. 

More  important  than  the  number  is  the  character  of  the 
stools.  In  appearance  they  vary,  according  to  the  intensity  of 
the  attack,  from  thin  pulpy  faeces  to  a  watery -greenish  yellow,  or 
finally  an  entirely  colorless  fluid.  Their  chemical  composition 
has  never  yet  been  satisfactorily  ascertained. 

The  very  careful  analyses  by  Radzicjewski,  who  administered  cathartics  to  dogs 
and  examined  the  diarrhojal  discharges,  show  the  following  ingredients:  intestinal 
ferments  (a  saccharifying  and  a  peptonizing  ferment),  leucin,  tyrosiu,  pei)tones,  and 
occasionally  completely  undigested  food  (bundles  of  muscular  iibres),  together  with 
traces  of  unaltered  bile — the  latter,  however,  being  sometimes  entirely  absent. 

Considevable  quantities  of  chloride  of  sodium  have  also  been  found  in  diarrhoeal 
stools.  But  neither  this  ingredient  nor  the  presence  of  considerable  albumen  can 
be  regarded  as  pathognomonic  of  intestinal  catarrh. 

Blood  is  a  very  rare  admixture,  except  in  cases  of  rectal 
catarrh,  and  of  the  enteritis  wliich  results  from  burns.  In  the 
latter  affection,  however,  it  is  not  the  hemorrhage  which  is  path- 
ognomonic, but  rather  the  intervention  of  a  latent  stage  between 
the  reception  of  the  injury  and  the  implication  of  the  intestine. 
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a  period  wliicli  lasts,  according  to  Curling,'  usually  as  long  as  ten 
days.  If,  therefore,  with  the  exceptions  above  indicated,  blood 
be  found  in  the  discharges  of  patients  who  have  for  a  long  time 
sulfered  from  diarrhoea,  we  may  suspect  that  we  have  to  deal, 
not  with  a  simple  intestinal  catarrh,  but  with  deep  structural 
changes  in  the  intestinal  Avail,  such  as  nlcers,  etc.  In  cases  of 
doubt,  whether  the  abnormal  color  of  the  faeces  proceeds  from 
blood  or  not,  the  question  is  best  decided  by  a  chemical  or  a 
microscopical  examination.  The  latter  shows — in  addition  to 
the  red  blood  corpuscles — unchanged  particles  of  food,  altered 
epitlielial  cells,  or  pus  corpuscles  (white  blood  globules),  which 
are  not,  however,  always  to  be  regarded  as  products  of  inflamma- 
tion, because  they  are,  found  also  in  the  normal  enteric  juice. 
No  particular  significance  also  can  be  attached  to  the  presence 
of  fungi  or  crystals  of  ammoiiiaco-magnesian  pJiosphate,  be- 
cause they  occur  in  connection  with  the  normal  putrefactive 
changes  which  take  place  in  the  large  intestine. 

The  presence  of  mucus  in  the  dejections  requires  special  con- 
sideration. Small  quantities  of  mucns  are  not  pathological,  but 
a  considerable  quantit}^  is  met  with  only  in  morbid  conditions  of 
the  intestine.  Sometimes  the  stools  consist  entirely  of  mucus, 
and  then  a  catarrh  of  the  rectum  may  always  be  inferred  ;  so, 
also,  the  passage  of  scybalse  covered  with  mucus  points  to  an 
inflammation  of  the  large  intestine.  In  rare  cases,  particularly 
in  hysterical  women,  coherent  cylinders  of  mucus  are  discharged 
in  the  form  of  membranous  casts  of  the  intestine,  from  an  inch 
to  a  foot  in  length.  Their  discharge  is  accompanied  by  attacks 
of  colicky  pains  (often  above  the  umbilicus),  distention  of  the 
abdomen,  and  an  aggravation  of  the  previously  existing  obsti- 
nate dyspepsia  (Da  Costa).  The  masses  are  composed  almost 
entirely  of  mucin,  but  sometimes  of  albumen  and  fibrin  (White- 
head). In  some  cases  these  casts  are  formed  in  great  abundance, 
and  may  appear  in  every  stool  for  months;  but  usually  the 
attacks  last  only  a  few  weeks. 

The  relaxed  condition  of  the  skin,  increased  thirst,  concen- 


'  Bamberger,  Krankheiten  des  chylop.  Systems.  S.  310.  cit.  Vergl.  CanstatVs 
Jahresber.  1870.  II.  S.  157. 
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tration  of  the  tirine,  etc.,  which,  are  occasional  symptoms  of  en- 
teritis, are  to  be  regarded  as  the  results  of  the  excessive  or  long- 
coutinued  loss  of  fluids. 

Another  symptom  of  intestinal  catarrh,  less  constant  than  tlie 
diarrha3a,  is  abdominal  pain.  Its  character  varies  considerably ; 
sora(>times  it  is  remittent  and  colicky,  sometimes  continuous  and 
dull,  and  aggravated  by  strong  pressure  upon  the  abdomen; 
but  at  other  times,  as  with  colic  in  general,  it  is  rather  dimin- 
ished by  pressure.  If  the  inflammation  be  located  in  the  lower 
parts  of  the  colon,  tenesmus  occurs,  in  its  highest  degree,  if  the 
rectum  itself  be  inflamed.  In  typhlitis  the  pain  is  fixed  in  the 
ileo-caecal  region,  and  becomes  so  extremely  violent,  when  the 
inflammation  extends  from  the  mucous  membrane  to  the  peri- 
toneum, that  the  abdomen  at  this  point  is  sensitive  to  the  slight- 
est touch.  In  the  diarrhoea  arising  from  burns  the  pains  are 
also  said  to  be  particularly  severe.  On  the  other  hand,  when  the 
intestinal  catarrh  has  developed  gradually  without  acute  symp- 
toms, the  pains  are  less  intense — in  fact,  they  may  be  entirely 
absent,  or  they  occur  only  when  the  peristaltic  movements  become 
more  active  than  usual.  Generally,  however,  the  patient  expe- 
riences uncomfortable  sensations  in  the  abdomen,  particularly 
after  eating ;  he  suffers  from  borborygmi  and  flatulence,  result- 
ing from  the  gases  generated  by  the  abnormal  decomposition  of 
ingesta  in  the  intestines,  becomes  depressed  in  spirits,  and  loses 
his  energy.  The  escape  of  the  gas  by  the  anus,  or  by  eructation, 
gives  temporary  relief  by  diminishing  the  distressing  tension  of 
the  abdomen. 

The  more  severe  abdominal  pains  radiate  in  various  direc- 
tions, and  may  even  extend  to  the  extremities  and  genital  organs. 
In  young  children,  convulsions,  restlessness,  flexion  of  the  thighs 
upon  the  abdomen,  etc.,  take  place. 

In  such  severe  cases  the  general  liealtli  also  suffers  severely. 
Fever  is  present  in  acute  cases,  sometimes  ushered  in  with  a  chill, 
and  accompanied  by  headache,  loss  of  appetite,  etc.  In  the 
catarrh  of  children  the  languor,  the  pallid,  cyanotic  color  of  the 
skin,  and  the  marked  general  depression,  are  marked  s.ymptoms. 
If  the  diarrhoea  be  long  continued,  the  nutrition  inevitabl}^  suf- 
fers in  fact,  even  marasmus,  with  cachectic  oedema,  may  ulti- 
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mately  result  from  simple  chronic  intestinal  catarrh.  The  appe- 
tite is  frequently  impaired  ;  and  this  is  the  case  especially  if  the 
inflammation  of  the  raucous  membrane  be  situated  near  the 
stomach.  AVhether  in  all  such  cases  the  stomach  is  secondarily 
implicated  in  the  inflammatory  process,  is  very  questionable.  If, 
.  however,  we  admit  that  the  sensation  of  hunger  is  dependent, 
in  part,  upon  the  nerves  of  the  small  and  large  intestines,  it  is 
easy  to  see  how  vascular  and  functional  derangements  of  the 
bowels  may  of  themselves  be  sufficient  to  diminish  the  appetite 
and  even  excite  nausea. 

The  physical  examination  unfortunately  affords  but  little 
\  aid  in  the  diagnosis  of  intestinal  catarrh.    Gurgling  and  tym- 
!  panites  are,  to  be  sure,  met  with  when  there  has  been  a  con- 
s' siderable  evolution  of  gas  in  the  intestine,  and  the  musculature 
!.  has  lost  its  tonicity  ;  but  these  signs  are  obviously  much  too 
r  vague  and  untrustworthy  to  justify  any  positive  conclusion.  In 
'  typJditis  stercoralis,  however,  the  examination  of  the  abdomen 
i-  is  more  satisfactorj^.    In  the  csecal  region  is  found  a  hard  tumor, 
1  dull  on  percussion,  at  first  but  little  sensitive  to  pressure,  but 
becoming  increasingly  painful  as  the  inflammation  advances. 
Even  after  the  fsecal  accumulation  has  been  removed,  a  certain 
I  amount  of  swelling  is  still  left,  Avhich  is  due  to  the  inflammatory 
I  infiltration,  and  requires  a  considerable  time  for  its  removal.  If 
^peritypJiliiis  svLTpervene,  the  tumor  becomes  still  larger.  When 
this  affection  occurs  primarily — ^that  is  to  say,  independently  of 
any  intestinal  inflammation — the  tumor  is  characterized  by  its 
deep  situation,  and  by  its  being  covered  by  the  cfecum,  which,  if 
it  be  not  impacted  with  faecal  masses,  is  still  tympanitic  on 
percussion.    Usually,  however,  in  typhlitis  cjecal  impaction  is 
present,  and  then  the  gases  accumulate  in  the  intestine  above  the 
ileo-cjecal  valve,  so  as  to  produce  meteorism.    A  palpable  tumor 
in  this  region  will  also  be  found  when  a  dropsy  of  the  vermiform 
appendix  occurs  in  the  manner  described  above,  from  the  reten- 
tion of  a  considerable  amount  of  secretion. 

The  existence  of  an  inflammation  can,  of  course,  be  most 
*  readily  demonstrated  when  the  disease  affects  that  portion  of 
'lie  intestine  which  is  most  accessible  to  examination,  viz.,  the 
j  rectum.  In  this  case  a  digital  examination  is  extremely  painful ; 
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the  spliincter.  usually  contracts  spasmodically,  tlie  mucous  mem- 
bi  ■aiie  feels  liot  aud  dry,  and  the  linger,  when  withdrawn  is 
covered  with  thin  mucus  or  blood.  Inspection  with  the  endo- 
scope, under  ana3sthesia,  will  remove  all  doubt.  Chronic  catarrh 
of  the  rectum  is  characterized  by  an  abundant  discharge  of  pus, 
which  sometimes  oozes  constantly  from  the  anus,  so  that  a 
simple  inspection  reveals  the  nature  of  the  case.  Not  unfre- 
quently  the  intestinal  catarrh  is  accompanied  hy  liemorrlioklH 
and  'periproctitis,  which  give  rise  to  characteristic,  easily  recog- 
nizable changes  in  the  vicinity  of  the  rectum.  When  a  hard  or 
subsequently  fluctuating  tumor  can  be  felt  projecting  against  the 
rigid  wall  of  the  rectum  and  narrowing  its  lumen,  or  when  a 
fistulous  opening  can  be  detected  in  the  wall  of  the  rectum, 
periproctitis  may  be  diagnosticated  with  certainty.  The  nature 
of  the  case  is  even  still  more  obvious  if  tenderness  be  found  in 
the  buttock  or  near  the  anus,  or  if  perforation  have  already 
taken  place  externally,  with  the  discharge  of  fetid  pus  or  pus 
containing  faeces.  The  diagnosis  is  also  clear  when  the  rupture 
has  occurred  through  the  vagina,  but  is  more  difficult  if  the 
matter  be  discharged  through  the  bladder  or  uterus. 

Besides  the  general  symptoms  of  intestinal  inflammation 
above  mentioned,  there  are  still  others  which  point  to  special 
localizations  of  the  disease,  and  which  will  therefore  be  con- 
sidered under  the  individual  forms  of  intestinal  inflammation 
described  below.  A  brief  sketch  of  these  forms  is  necessary  for 
the  purpose  of  aiding  the  diagnosis  of  the  particiilar  locality 
affected  ;  but  it  should  be  remarked,  beforehand,  that  in  many 
cases  such  a  differential  diagnosis  is  at  present  impossible. 

Inflammation  of  tlie  mucous  membrane  of  the  duodenum  can 
be  diagnosticated  only  from  the  presence  of  icterus  catarrhalis, 
all  other  causes  of  icterus  having  been  excluded.  Generally  the 
duodenal  inflammation  arises  from  the  extension  of  a  gastric 
inflammation  induced  by  indiscretion  in  eating.  In  these  cases 
symptoms  of  gastric  catarrh  are  present  for  days  or  Aveeks  before 
the  conjunctivfe  begin  to  turn  yellow.  The  other  symptoms 
which  have  been  regarded  as  pathognomonic  of  duodenal  inflam- 
mation— severe  pain  in  the  right  hypocliondrium,  with  vomiting 
occurring  from  three  to  six  hours  after  eating,  the  passage  of  fat 
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in  tlie  stools,  sliglit  nervous  symptoms,  such  as  irritability  or  a 
sense  of  terror,  especially  after  eating  ;  or  more  serious  mental 
disturbances,  such  as  profound  sopor,  dyspnoea,  asthma,  etc. — 
have  either  proved  to  be  merely  symptoms  of  other  affections 
which  happened  to  coexist  with  the  duodenal  inliammation,  or 
else  the  supposed  connection  has  been  only  a  theoretical  in- 
ference. Even  the  icterus  itself  is  not  an  invariable  accompani- 
ment of  inflammation  of  the  duodenum  ;  it  is  occasionally 
absent  in  both  the  acute  and  the  chronic  forms  of  the  disease. 
In  many  cases,  therefore,  the  existence  of  the  affection  may  not 
even  be  suspected;  but  the  possibility  of  its  presence  should 
always  be  borne  in  mind  whenever  pain,  increased  by  pressure 
and  limited  strictly  to  the  right  hypochondrium,  is  developed 
after  an  attack  of  indigestion,  exposure  to  cold,  or  a  burn  of  the 
skin.  The  urine  should  be  examined  for  the  coloring  matter  of 
the  bile,  and  we  should  be  on  the  look-out  for  the  yellow  color 
of  the  skin  which  usually  makes  its  appearance  somewhat  later. 

Mayer  describes  a  case  in  which  the  inflammation  was  evidently  almost  entirely 
confined  to  the  duodenum  (1.  c,  p.  36) :  sudden  severe  pains  in  the  riglit  side,  a 
rigor,  vomiting  and  purging  of  a  thin,  green,  flocculent  fluid,  and  fever;  the 
"deep-seated  pain  in  the  right  hypochondrium"  is  increased  by  pressure  upon  the 
abdomen;  ten  bloody  discharges  daily ;  vomiting;  the  conjunctivae  begin  to  turn 
yellow ;  the  icterus  increases  very  rapidly  ;  delirium ;  collapse ;  death.  Necros- 
copy :  pylorus  and  two-thirds  of  tlie  duodenal  mucous  membrane  very  much  in- 
flamed ;  the  orifice  of  the  ductus  choledochus  was  closed  by  the  swelling,  so  as  to 
be  discovered  with  difficulty.  A  portion  of  the  transverse  colon,  although  to  a  far 
less  extent,  was  also  reddened  by  inflammation. 

Catarrh  limited  to  the  jejunum  or  ileum  affords  still  fewer 
points  for  diagnosis.  As  has  been  already  mentioned,  intestinal 
catarrh  in  this  locality  does  not  necessarily  result  in  the  produc- 
tion of  diarrhcea.  To  take  the  diarrhoea  of  typhoid  fever,  with 
its  accompanying  symptoms,  as  the  prototype  of  ileitis  in  gen- 
eral, would  be  to  ignore  the  fact  that  diarrhoea  may  be  entirely 
absent  in  enteric  fever,  and  that,  on  the  other  hand,  after  a  long- 
continued  diarrhoea  in  typhoid  fever,  the  intestinal  mucous 
membrane,  after  death,  sometimes  appears  pale,  with  scarcely 
any  indications  of  ulceration  ;  ^  these  facts  proving  that  in 


'  See,  further  on,  a  case  of  this  kind  in  the  chapter  on  Intestinal  Ulcers. 
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typlioid  fever  the  diarrhoea  should  be  regarded  as  due  chiefly  to 
other  causes  than  the  complicating  ileitis — probably  to  ner- 
vous influences.  Inflammation  limited  to  the  small  intestine 
may  be  suspected,  however,  if,  in  addition  to  symptoms  of 
gastritis,  colic,  marked  rumbling  in  the  bowels,  and  a  feeling  of 
active  propulsion  of  the  ingesta,  are  observed,  without  the 
occurrence  of  diarrhoea.  When  diarrhoea  does  occur  as  a  re- 
sult of  extension  of  the  peristalsis  to  the  colon,  or  of  an 
implication  of  this  part  in  the  inflammation,  a  catarrh  of  the 
small  intestine  may  be  diagnosticated,  if  the  dejections  contain 
large  quantities  of  the  ingi-edients  and  products  of  the  secretions 
of  the  duodenum  and  small  intestine,  viz.,  unaltered  bile,  intes- 
tinal ferments  (the  saccharifying  and  peptonizing  ferments), 
leucin  andtyrosin  indistinctly  appreciable  quantities,  a  consider- 
able amount  of  entirely  undigested  food,  and,  particularly,  much 
undigested  fat. 

Colitis,  which  is  the  most  common  form  of  intestinal  catarrh, 
manifests  itself  by  colicky  or  more  continuous  localized  pains, 
and  diarrhoea,  with  discharge  of  mucus,  pus,  and  perhaps  also 
the  above-described  cylinders  of  mucus,  which  are  probably 
formed  in  the  large  intestine.  In  cltronic  cases,  in  which  the 
symptoms  correspond,  upon  the  whole,  to  those  of  chronic 
intestinal  catarrh,  as  generally  described,  there  is  usually  an 
alternation  of  constipation  with  the  diarrhoea  ;  besides  which, 
the  patient  suffers  also  from  meteorism,  flatulence,  dyspnoea,  in 
consequence  of  the  impeded  movements  of  the  diaphragm; 
troublesome  palpitation,  derangements  of  nutrition,  resulting 
from  lack  of  absorptive  power  on  the  part  of  the  intestines  ;  un- 
comfortable feelings  in  the  abdomen,  nausea,  eructations,  and 
sometimes  even  vomiting.  The  vomiting  is  probably  generally 
due  to  a  coexisting  gastritis,  particularly  in  those  cases  in 
which  the  entire  mucous  membrane  of  the  digestive  tract  is  in  a 
condition  of  passive  hyper;Bmia  and  chronic  inflammation,  re- 
sulting from  obstructed  circulation,  as  in  emphysema,  cirrho- 
sis of  the  liver,  etc.  Finally,  these  patients  suffer  also  from  very 
marked  depression  of  spirits,  or  from  true  Jiijpochondria ;  but 
how  far  such  symptoms  are  to  be  ascribed  to  a  chronic  poisoning 
of  the  central  nervous  system  by  the  absorption  of  abnormal 
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products  of  digestion,  it  is  as  yet  impossible  to  decide.  Upon 
tliis  point  the  reader  is  referred  to  my  remarks  upon  chronic 
gastric  catarrh. 

The  picture  presented  by  inflammations  of  the  ccecum  and 
■mrmiform  appendix  is  quite  characteristic.  It  is  true  that 
typlilitis  runs  its  course  with  a  great  diversity  of  symptoms,  some 
of  a  mild  and  others  of  a  severe  character,  but  usually  the 
symptoms  are  sufficiently  typical  to  render  the  diagnosis  an  easy 
one.  We  shall  confine  ourselves  at  present  to  the  description  of 
the  simple  form  of  typhlitis  (stercoralis),  which  usually  terminates 
in  recovery  ;  the  severe  form,  ending  in  deep  ulceration  and  per- 
foration, will  be  considered  in  the  chapter  on  Ulcers  of  the 
Intestines.  The  symptoms  at  the  outset  are  of  a  vague  and  very 
insignificant  character,  such  as  dj^spepsia,  constipation,  and  dis- 
tention of  the  abdomen.  Soon  a  distinct  tumor,  which  is  gener- 
ally tender  on  pressure,  makes  its  a23pearance  in  the  ciecal  region, 
the  patient  complains  of  pain  in  the  right  thigh,  the  constipa- 
tion becomes  more  marked,  gases  accumulate  above  the  ob- 
structed point,  and  vomiting  ensues,  which  ultimately  becomes 
of  stercoraceous  character.  The  patient  now  presents  the  aspect 
of  a  most  serious  disease,  and  death  may  take  place  with  symp- 
toms of  collapse  even  without  the  occurrence  of  perforation. 
A  change  for  the  better  is,  however,  not  impossible  even  when 
the  symptoms  are  most  severe.  In  this  event  the  bowels  begin 
to  move,  and  large  quantities  of  f£eces  are  discharged,  the  severe 
pains  disappear,  and  the  general  condition  of  the  patient 
improves  ;  but  even  after  the  complete  evacuation  of  the  caecum, 
a  tumor  very  commonly  still  remains  as  a  result  of  the  inflam- 
matory infiltration,  the  movements  of  the  bowels  are  irregular, 
and  a  chronic  typhlitis  is  very  apt  to  ensue  after  the  subsidence 
of  the  acute  symptoms. 

In  those  cases  of  peritypTilitis  in  which  the  inflammation  of 
the  cellular  tissue  around  the  caecum  is  the  chief  lesion  or  occurs 
as  the  primary  afi'ection,  there  is  less  meteor  ism,  while  a  feeling 
of  numbness  and  formication  is  experienced  in  the  right  limb, 
with  sharp  pains  on  movement  of  the  same.  The  tumor  in  the 
esecal  region  is  more  deeply  seated,  and  at  the  outset  may  be 
unaccompanied  by  any  symptoms  of  intestinal  catarrh,  but  later 
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in  the  attack  constipation  and  nausea  supervene.  The  disease 
may  terminate  in  various  ways  :  by  absorption  of  the  exudation, 
by  tlie  formation  of  an  abscess  which  bursts  externally  at  a  more 
dependent  point  without  implicating  the  caecum,  or  bursts 
through  the  caecum  with  escape  of  the  pus  by  the  stool— all  of 
which  results  are  favorable — or,  finally,  and  almost  always 
fatally,  by  a  rupture  of  the  abscess  into  the  peritoneal  cavity, 
or  by  the  occurrence  of  pyaemia  and  collapse. 

When  the  inflammation  is  confined  to  the  vermiform  appen- 
dix, it  will  manifestly  escape  recognition,  unless  it  be  accom- 
panied by  other  symptoms,  such  as  the  above-described  drop- 
sical enkirgement  of  the  canal,  or  the  occurrence  of  perforation 
resulting  in  a  peritonitis  which  begins  m  the  right  inguinal 
region. 

In  proctitis  the  characteristic  symptom  is  the  presence  of 
severe  tenesmus,  a  feeling  as  if  something  were  sticking  in  the 
rectum  and  had  to  be  forced  out.  The  sphincter  ani  becomes 
spasmodically  contracted,  the  discharge  of  urine  is  irregular  and 
accompanied  by  strangury,  and  the  pains  become  most  intense 
when  hard  fa3ces  covered  with  blood  and  mucus  are  discharged. 
In  the  milder  cases  the  patient  complains  merely  of  a  burning 
sensation  in  the  anus,  with  a  painful  and  unsuccessful  inclination 
to  evacuate  the  bowel.  At  short  intervals  he  tries  to  obtain 
relief  in  this  way,  but  on  almost  every  attempt  succeeds  in  dis- 
charging only  a  small  quantity  of  bloody  mucus,  while  in  some 
cases  the  wall  of  the  rectum  is  forced  down  in  the  form  of  a  dark- 
red  cushion  of  mucous  membrane.  The  disease  may  end  in 
recovery,  or  it  shows  a  tendency  to  become  chronic,  in  which 
case  the  pains  grow  less  severe  and  assume  more  of  a  tensive  or 
dragging  character.  The  secretion  covering  the  rectal  mucous 
membrane  now  becomes  purulent  or  sero-purulent,  and  the 
simple  catarrh  changes  to  a  chronic  blennorrhoea.  Pus,  either  in 
a  pure  form  or  mixed  with  the  stools,  is  discharged  from  time  to 
time  with  tenesmus,  or  it  sometimes  oozes  from  the  anus  con- 
tinually. The  stools  vary  in  character,  being  sometimes  consti- 
pated, sometimes  loose,  and  sometimes  mixed  with  blood  from 
the  swollen  hemorrhoidal  veins.  In  both  its  acute  and  chronic 
forms  the  inflammation  may  extend  to  the  cellular  tissue  about 
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the  rectum.  In  this  case  the  finger  introduced  into  the  rectum 
detects  induration  of  the  wall,  or  in  the  later  stages  fluctuation 
and  narrowing  of  the  canal  by  the  tumor.  When  the  swelling 
is  situated  in  the  parts  surrounding  the  anus,  we  have  the  usual 
symptoms  of  an  abscess  tending  to  rupture.  By  the  discharge 
of  the  pus  externally,  into  the  rectum  or  into  some  adjacent 
cavity,  rectal  fistulcC  are  formed,  the  "external,"  the  "inter- 
nal," the  "complete,"  or  the  recto-vaginal,  recto-vesical,  etc. 
These  results  may  produce  dangerous  complications,  such  as 
infiltration  of  urine  and  pyaemia.  Instead  of  terminating  in 
abscess,  however,  the  periproctitic  exudation  is  occasionally 
absorbed,  and  then  leaves  after  it  a  chronic  induration  of  por- 
tions of  the  wall  of  the  rectum.  The  idiopathic  periproctitis, 
which  is  said  to  develop  with  special  frequency  in  tuberculous 
patients, '  runs  the  same  course  as  the  secondary  form,  except 
that  it  does  not  begin  with  marked  inflammatory  symptoms  in 
the  rectum  ;  on  the  contrary,  the  patient  at  first  complains  only 
of  constipation  with  pain  in  the  rectum,  especiall}'^  on  move- 
ment of  the  bowels,  until  after  a  while  unmistakable  signs  of 
suppuration,  etc.,  supervene.  In  rare  instances  symptoms  of 
ileus  may  develop  during  the  course  of  the  periproctitis,  as 
was  shown  in  a  case  observed  by  Boens. 

In  the  consideration  of  cholera-morbus  on  page  147,  we  have 
already  given  a  brief  description  of  the  form  of  this  affection,  which 
occurs  in  infancy,  and  which  is  characterized  by  vomiting  and 
purging,  rapidly  followed  by  collapse.  A  more  complete  descrip- 
tion of  the  enteritis  infantum  in  its  strict  sense  would  be  out  of 
place  in  this  article,  and  we  shall,  therefore,  confine  ourselves  to 
a  brief  mention  of  the  more  chronic  or  intermitting  forms  of 
diarrhcea,  which  during  the  early  years  of  life  so  frequently 
interrupt  the  normally  quiet  development  of  the  organism  at  this 
period.  The  question  whether  all  cases  of  diarrhcea  are  due  to 
an  inflaTmncLtion  of  the  intestine  has  already  been  considered  in 
the  beginning  of  this  chapter.  The  absence  of  any  intestinal  lesion 


'  Among  the  very  numerous  cases  of  phthisis  which  have  come  under  iny  obser- 
vation within  the  past  six  years,  I  have  never  met  with  an  instance  of  "  tuberculous  " 
periproctitis. 
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at  tlie  autopsy,  as  lias  been  observed  occasionally  in  cases  of  in- 
fantile  entero-colitis  (see  also  Boucliut,  1.  c.,p.  753-54),  is  of  course 
no  positive  proof  that  inflammation  did  not  exist  during  life, 
because,  as  already  mentioned,  all  signs  of  hypersemia  of  the 
mucous  membrane  may  disappear  after  death.  Still,  I  think  one 
needs  only  to  have  observed  for  himself  how  a  temporary  cold 
will  excite  a  slight  diarrhoea  vv^ithout  any  constitutional  dis- 
turbance whatever,  to  become  satisfied,  also,  that  a  purely  nervous 
derangement  without  inflammation  may  occasion  a  looseness  of 
the  bowels  merely  by  increasing  the  peristaltic  movements  of  the 
intestines.  Such  influences  must  play  a  part  also  in  the  diar- 
rhoeas which  occur  in  young  children  at  the  period  of  dentition. 
The  influence  of  teething  in  the  causation  of  infantile  diarrhoea 
may  be  still  an  open  question,  but  that  the  association  bet^veen 
the  two  conditions  is  certainly  a  very  common  one  is  recognized 
by  physicians  of  the  most  experience  in  children's  diseases  no 
less  generally  than  it  is  implicitly  believed  in  by  mothers.  In 
many  cases  the  diarrhoea  comes  and  goes  with  the  cutting  of  each 
tooth.  At  other  times  the  enteritis  and  diarrhoea  are  preceded 
by  other  causal  conditions,  such  as  the  influence  of  cold,  derange- 
ments of  nutrition,  the  unavoidable  change  in  diet  on  weaning, 
helminthiasis,  or  some  one  of  the  above-mentioned  causes  which 
are  specially  apt  to  excite  intestinal  catarrh  in  adults.  Usually 
the  attack  of  diarrhoea  is  ushered  in  by  restlessness,  cries  in- 
dicative of  pain,  and  even  convulsions.  The  frequent  fluid  dejec- 
tions, which  at  first  are  of  normal  appearance,  soon  become  of  a 
grumous  consistency  resembling  minced  eggs,  and  greenish-yellow 
in  color.  They  are  generally  of  an  acid  odor  and  reaction,  and 
contain,  besides  the  fseces  and  entirely  undigested  food  (lientery), 
a  certain  amount  of  lumpy  mucus.  The  intensely  acid  discharges 
very  often  redden  the  parts  around  the  anus.  Meteorisrn, 
resulting  from  the  imperfect  resistance  presented  by  the  relaxed 
intestinal  wall  to  the  gases  evolved  from  the  ingesta,  accompanies 
both  the  acute  and  the  chronic  form  of  intestinal  catarrli,  but 
particularly  the  latter,  so  that  the  abdomen  is  tympanitically 
distended  ("frog's  belly"),  while  the  round  figure  of  the  child 
at  other  parts  of  the  body  has  disappeared,  the  skin  is  pale,  the 
face  appears  wrinkled  and  old,  the  eyes  sunken,  and  the  angles 
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of  the  mouth  and  alcfi  nasi  wear  a  marked  expression  of  pain. 
The  skin  becomes  cool,  while,  on  the  other  hand,  the  abdomen  is 
occasionally  excessively  hot  ;  the  movements  are  languid,  the 
sphhicter  is  pai-alyzed,  and  the  mouth  covered  with  aphthse.  The 
appetite  is  not  necessarily  lost,  nor  is  vomiting  invariably  present, 
but  there  is  increased  thirst,  due  to  the  great  loss  of  water,  espe- 
cially in  the  acute  form  of  the  disease.  In  some  cases  there  is  but 
little  fever ;  but  the  course  of  the  temperature  has  not  been  closely 
investigated.  When  the  intestinal  catarrh  is  of  long  duration, 
death  is  the  usual  result,  especially  if  ulceration  of  the  follicles 
have  supervened.  The  chronic  intestinal  catarrh  of  children  is 
also  accompanied  by  an  enlargement  and  fatty  condition  of  the 
liver,  analogous  to  the  similar  lesions  in  tuberculous  patients,  or 
the  case  may  result  in  amyloid  degeneration  of  the  abdominal 
organs,  in  rachitis,  or  in  scrofula — the  scrofulous  disease  begin- 
ning first  in  the  mesenteric  glands,  which  become  so  much  en- 
larged as  to  be  palpable  through  the  abdominal  wall. 


Diagnosis. 

The  diagnosis  of  inflammation  of  the  intestines  is,  as  a  rule, 
not  difficult,  when  attention  is  paid  to  the  symptoms  above 
mentioned.  The  precise  determination  of  the  locality  of  the 
inflammation  is,  however,  not  only  difficult,  but  in  many  cases 
impossible,  as  must  be  sufficiently  evident  from  the  previous 
description  of  the  individual  symptoms  of  the  disease.  If  the 
case  be  one  of  simple  catarrh,  the  question  to  be  determined,  so 
far  as  the  treatment  is  concerned,  is  whether  the  inflammation 
affects  the  large  or  the  sviall  intestine.  The  decision,  as  above 
mentioned,  will  rest  chiefly  upon  the  history  of  the  case  and  the 
character  of  the  stools.  Inflammation  of  the  small  intestine  is 
indicated  by  the  accession  of  the  intestinal  catarrh  after  a  well- 
marked  gastritis,  by  frequent  vomiting,  icterus,  the  detection  of 
unaltered  products,  and  ingredients  of  the  secretions  of  the  duo- 
denum, and  small  intestine  in  the  dejections,  the  appearance  of 
undigested  food  shortly  after  it  has  been  taken,  and  by  a  marked 
derangement  of  nutrition.  On  the  other  hand,  tenesmus,  the 
admixture  of  undecomposed  blood  in  the  dejections,  the  envelop- 
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ment  of  the  fffical  masses  in  mucus,  the  discharge  of  pure  mucus 
or  pus,  and  the  sensitiveness  of  certain  points  in  the  course  of  the 
colon,  are  signs  which  du-ectly  indicate  inflammation  of  the  large 
intestine. 

In  typMitis  and  perityphlitis  the  diagnosis  presents  less 
difficulty,  at  least  so  far  as  the  location  of  the  disease  in  this 
neighborhood  is  concerned.  The  latter  aiiection  may  be  diagnos- 
ticated, in  distinction  from  typhlitis,  by  the  sharp  pains  and 
anomalous  sensations  in  the  right  leg,  and  by  the  slight  degree 
of  meteorism,  in  contrast  with  the  greater  accumulation  of  gases 
which  takes  place  when  an  obstruction  is  occasioned  in  the  in- 
testine by  a  typhlitis.  Perityphlitis  is  also  to  be  distinguished 
by  the  deep  situation  of  the  tuiuor  in  the  csecal  region  and  by 
the  occurrence  of  burrowing  abscesses.  Whether  the  vermiform, 
appendix  or  the  ccecum  forms  the  special  starting-point  for  the 
inflammation^  it  is  usually  impossible  to  decide,  especially  when 
a  copious  exudation  has  taken  place.  But,  since  experience 
shows '  that  cases  terminating  in  peritonitis  originate  far  more 
frequently  in  the  vermiform  appendix  than  in  the  cfficum,  the 
chances  in  doubtful  cases  will  be  in  favor  of  an  inflammation 
of  the  appendix.  Finally,  the  recognition  of  catarrh  of  the  rec- 
tum by  the  complex  of  symptoms  above  given  presents  no 
difficulties. 

And  yet,  both  in  inflammation  of  the  rectum  and  in  inflam- 
mation of  other  parts  of  the  intestines,  it  is  not  always  easy,  on 
the  one  hand,  to  distinguish  with  certainty  between  an  idiopathic 
and  a  secondary  catarrh — in  other  words,  to  diagnosticate  the 
fundamental  disease  which  is  running  its  course  with  the  sj^mp- 
toms  of  a  simple  catarrh — and,  on  the  other  hand,  to  exclude  at 
once  the  morbid  conditions  which  induce  symptoms  resembling 
those  of  intestinal  catarrh.  It  Avill  be  necessary,  therefore,  to 
devote  a  few  words  more  to  the  differential  diagnosis. 

An  acute  or  chronic  catarrh,  extending  over  a  large  surface 
of  the  small  and  large  intestines,  cannot  easily  be  mistaken  for 


'  Bamberger,  out  of  eighteen  fatal  cases  of  peritonitis  starting  in  the  right  iliac  region, 
found  that  in  fourteen  the  cause  was  ulceration  of  the  vermiform  appendix,  and  iu  only 
three  or  four  inflammation  of  the  ca3cum  (1.  c. ,  S.  340). 
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any  other  affection,  except,  perhaps,  typhoid  fever  ;  but  at  the 
present  day,  when  the  great  importance  of  the  thermometer  as  a 
guide  in  the  diagnosis  of  the  latter  disease  is  generally  recog- 
nized, this  error  is  less  to  be  feared  than  formerly.  In  doubtful 
cases  the  course  of  the  temperature,  the  enlargement  of  the 
spleen,  the  roseola,  bronchitis,  etc.  (see  above,  Gastric  Catarrh), 
will  decide  the  question. 

Typhlitis,  Avith  faecal  impaction  of  the  csecum,  presents,  when 
peritonitis  also  exists,  so  striking  a  picture  that  the  diagnosis  is 
comparatively  easy.  And  yet  when  the  typhlitic  tumor  under- 
goes a  gradual  development,  it  is  liable  to  be  confounded  with 
the  whole  class  of  abdominal  tumors  located  below  the  umbili- 
cus, such  as  renal,  ovarian,  and  retroperitoneal  tumors.  All  of 
these  tumors,  as  contrasted  with  the  typhlitic,  have,  however, 
this  peculiarity,  that  they  are  covered  by  convolutions  of  intes- 
tine, particularly  by  the  tympanitically  resonant  ascending  colon 
laterally.  Even  when  the  colon  is  filled  with  fsecal  masses,  the 
nodular  scybalfe  can  generally  be  distinguished  from  the  massive 
tumor  lying  underneath,  to  say  nothing  of  the  evidence  to  be 
derived  from  examination  of  the  urine,  palpation  by  the  vagina, 
and  the  history  of  the  case. 

Occasionally  great  difficulty  may  arise  in  determining  whether 
the  intestinal  obstruction  is  produced  by  carcinoma  of  the 
csecum  and  ascending  colon,  by  intussusception  of  the  ileum  into 
the  csecum,  or  by  typhlitis  stercoralis.  A  very  gradual  devel- 
opment and  nodular  hardness  of  the  tumor,  together  with  a 
cachectic  condition  of  the  patient,  point  to  carcinoma  of  the 
csecum  ;  while  if  the  tumor  be  elastic  on  palpation,  of  a  longitu- 
dinal, sausage  shape,  and  absolutely  dull  on  percussion,  if  it 
move  forwards  along  the  course  of  the  colon,  and  if  it  can  be 
ascertained  tliat  the  formation  of  the  tumor  has  been  preceded 
by  persistent  diarrhoea,  the  diagnosis  of  intussusception  is  in  a 
high  degree  probable,  and  becomes  certain  if  the  invaginated 
portion  of  intestine  can  finally  be  felt  by  the  rectum  or  after  a 
few  weeks  is  discharged  in  a  gangrenous  condition  by  stool. 

The  diagnosis  of  inoctitis  is  obviously  almost  always  verj^ 
easy,  and  usually  the  only  difficulty  is  to  determine,  not  whether 
inflammation  of  the  rectum  is  present,  but  to  what  cause  it  is  due 
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— in  other  words,  whether  the  catarrh  is  of  a  simple  character, 
or  is  complicated  with  some  serious  fundamental  disease,  such  ass 
carcinoma,  ulcers,  or  hemorrhoids.  In  such  cases  the  manual 
examination  of  the  rectum  and  the  inspection  by  means  of  the 
endoscope  or  speculum  will  be  the  most  important  guides.  From 
infective  dysentery  proctitis  is  not  to  be  distinguished,  so  long 
as  there  is  no  discharge  of  the  reddish  yellow,  flocculent  fluid, 
which  is  characteristic  of  the  former  affection,  nor  any  marked 
constitutional  disturbance. 

LEEDS  <S<WEST-RIDING 

•EDICO-CHIRURCICAL  SOCIETYp^^^^^^.^^ 

In  inflammation  of  the  intestines,  the  prognosis  varies  con- 
siderably, according  to  the  severity  of  the  disease,  the  cause 
which  produces  or  maintains  it,  the  constitution  of  the  patient, 
etc.,  and  the  following  remarks  will  refer  therefore  only  to  gen- 
eral points  of  leading  importance. 

While  in  adults  an  idiopathic  catarrh  extending  over  a  large 
extent  of  intestine  is  devoid  of  danger  and  usually  terminates 
in  recovery  sooner  or  later,  it  is  justly  regarded  as  an  affection 
much  to  be  apprehended  in  children,  and  the  more  so  the  younger 
the  child.  So,  also,  a  simple  catarrh  in  advanced  life  is  danger- 
ous, and  may  lead  to  a  fatal  result  from  exhaustion,  since  the 
derangements  in  the  transformation  and  absorj)tion  of  the  food, 
conditioned  by  the  lesions  in  the  intestinal  mucous  membrane, 
react,  when  long  continued,  upon  the  entire  organism.  So  striking 
is  the  impairment  of  nutrition  in  the  intestinal  catarrh  of  chil- 
dren, that  this  variety  of  the  disease  has  been  designated  "atro- 
phia infantum."  Even  if  death  do  not  occur  during  the  attack,  it 
is  very  likely  to  ensue  subsequently,  as  a  result  of  the  sequela? — 
scrofula,  amyloid  degeneration,  etc.  Chronic  intestinal  catarrh 
may  lead  also  to  a  simple  stricture  of  the  intestine,  which,  even 
after  the  original  inflammation  has  subsided,  may  induce  chronic 
retention  of  fseces,  and  thereby  occasion  a  renewal  of  the  intes- 
tinal inflammation.  Among  the  acute  inflammations,  those  which 
occur  after  burns  are  regarded  as  specially  dangerous,  because 
they  are  apt  to  be  followed  by  hemorrhage,  ulceration,  and  fatal 
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collapse.'  Nor  can  much  improvement  be  hoped  for  in  most 
of  the  cases  of  secondary  catarrh.  Since  the  disease  is  here 
onl}^  the  result  or  symptom  of  some  other  alfection,  the  prog- 
nosis depends  of  course  entirely  upon  the  severity  of  the  latter, 
and  it  need  scarcely  be  mentioned  that  intestinal  catarrh,  occur- 
ring in  the  course  of  septicaemia  or  ursemia,  is  relatively  more 
dangerous  than  when  it  is  a  complication  of  emphysema  or  some 
similar  protracted  disease  attended  by  chronic  stasis. 

By  far  the  most  dangerous  locality  for  the  occurrence  of 
enteritis  is  the  csecum,  as  must  be  apparent  from  the  serious 
complications  which  arise,  as  we  have  seen,  during  the  course  of 
typhlitis.  Recovery  is,  however,  the  usual  result  in  typhlitis 
stercoralis,  in  idiopathic  perityphlitis,  and  even  in  inflammation 
of  the  appendix,  provided  no  perforation  or  extensive  peritonitis 
have  occurred.  Bamberger's  compilation  of  seventy-three  cases 
observed  by  himself,  in  all  of  whicli  considerable  exudation  was 
found  in  the  right  iliac  region,  shows  a  mortality  of  only  twenty- 
five  .per  cent.  But  even  when  the  attack  does  not  prove  fatal,  it 
is  apt  to  give  rise  to  sequelae,  which  seriously  affect  the  prog- 
nosis, such  as  stenosis  of  the  intestine,  displacements,  adhesions 
to  the  surrounding  parts,  involving  the  danger  of  subsequent 
incarceration,  burrowing  abscesses  with  caries  of  bone,  faecal 
tistulae,  pylephlebitis — the  results  of  which  often  manifest  them- 
selves only  after  a  considerable  time — and  especially,  also,  a 
tendency  to  relapses. 

Proctitis,  finally,  is  attended  with  danger  only  when  its  causes 
are  irremovable.  Thus  all  the  inflammations  of  the  rectum 
which  are  due  to  the  presence  of  foreign  bodies,  faecal  masses, 
worms,  etc.,  in  the  rectum,  present  a  favorable  prognosis  in  con- 
trast with  the  proctitis  which  accompanies  tuberculous  ulcers, 
cancer  of  the  rectum,  pelvic  tumors,  or  passive  congestions  of  the 
hemorrhoidal  branches  of  the  vena  portae.    If  symptoms  oiperi- 

'  In  a  case  of  bum  of  the  skin  reported  by  Sutton  (Canstatt's  Jahresber.  1870), 
diarrhoea  set  in  on  the  day  following  the  bum— the  patient  having  in  the  interval  felt 
perfectly  well— and  death  ensued  three  hours  afterwards.  At  the  autopsy  the  only  lesion 
was  injection  at  various  points  on  the  intestinal  mucous  membrane,  a  striking  contrast 
to  the  serious  symptoms  which  the  pulseless,  livid,  collapsed  patient  had  presented 
during  life. 
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proctitis  liave  supervened  and  have  resulted  in  rectal  abscesses 
and  fistulfe,  the  prognosis  is  less  favorable,  and  still  more  so  if 
the  patient  be  in  poor  health  or  in  fact  tuberculous.  Proctitis, 
produced  by  rheumatic  influences  (catching  cold  at  stool,  etc.) 
or  by  local  injury,  runs  almost  invariably  a  favorable  course,  as 
does  also  the  periproctitis  excited  by  similar  causes. 

Treatment. 

In  all  cases  of  intestinal  catarrh,  whether  recent  or  chronic, 
whether  situated  in  the  upper  or  in  the  lower  portions  of  the 
intestines,  the  selection  of  a  suitahle  diet  should  be  regarded  as 
probably  the  most  important  part  of  the  treatment.  Aside  from 
the  loss  of  power  on  the  part  of  the  inflamed  intestine  to  prop- 
erly transform  and  absorb  the  food,  it  should  never  be  forgotten 
that  the  chemical  and  mechanical  irritations  which  the  chyme 
and  the  more  solid  faeces  normally  excite  in  the  healthy  mucous 
membrane  may  act  abnormally  Avhen  the  raucous  membrane  is 
inflamed.  All  food,  therefore,  which  is  difficult  of  digestion,  and 
the  mechanically  irritating  portions  of  which  of  course  pass  into 
the  large  intestine  still  undigested,  such  as  leguminous  vege- 
tables, cheese  in  large  pieces,  cabbage,  stringy  meat,  etc.,  must 
be  strictly  avoided  ;  so,  also,  but  little  bread  should  be  allowed, 
because,  as  Yoit's  experiments  have  shown,  a  bread  diet  in- 
creases the  solidity  of  the  fteces.  In  general  the  best  diet  for 
patients  with  intestinal  catarrh  will  consist  of  albuminous  sub- 
stances of  an  easily  divisible  character,  such  as  milk,  j^olk  of 
egg,  meat  solution,  food  and  broths  containing  but  little  starch, 
and  especially  the  various  kinds  of  mucilaginous  substances, 
such  as  barley-water,  groats,  etc.  In  addition  to  the  indigestible 
articles  above  mentioned,  fatty  food  is  also  to  be  forbidden, 
because,  in  consequence  of  the  increased  peristalsis  and  the  un- 
questionably diminished  power  of  absorption  on  the  part  of  the 
intestinal  villi,  most  of  the  fat  passes  undigested  into  the  colon, 
and  there  undergoes  decomposition.  As  to  the  details  of  the 
comparative  digestibility  of  different  articles  of  food,  I  refer  to 
the  chapter  on  Chronic  Gastric  Catarrh.  When  the  disease  occurs 
in  young  infants,  the  selection  of  the  diet  requires  special  care, 
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because  here  we  have  to  deal  with  a  mucous  membrane  which, 
even  in  health,  is  extremely  sensitive  and  generally  tolerates  but 
a  single  variety  of  food.  In  many  of  these  cases  the  best  pre- 
scription is  a  wet-nurse.  In  other  respects  the  regimen  suggested 
in  the  treatment  of  cholera  infantum  (see  above)  will  apply  also 
to  the  more  chronic  intestinal  catarrhs  of  children. 

ISText  to  the  proper  regulation  of  the  diet,  one  of  the  most 
important  measures  for  the  rational  treatment  of  inflammation 
of  the  intestines  is  the  removal  of  irritating  ingesta^  and  par- 
ticularly any  decomposing  fmcal  masses  that  may  happen  to  he 
present  in  the  intestinal  canal. 

This  precaution  should  never  be  neglected,  even  when  the 
presence  of  diarrhoea  seems  to  contraindicate  the  administration 
of  cathartics.  If  the  patient  has  eaten  coarse  indigestible  food 
before  the  beginning  of  the  diarrhoea,  or  at  least  before  he  has 
come  under  treatment,  if  small  scybalfE  are  found  in  the  fluid 
stools,  or  tliei  colon  is  dull  on  percussion  at  particular  points,  or, 
finally,  if  the  attack  has  been  preceded  by  constipation,  it  is 
good  practice  to  begin  the  treatment  by  administering  a  clyster 
or  some  mild  cathartic  like  castor-oil.  Indeed,  even  a  thorough 
washing  out  of  the  intestine  is  necessary  if  the  inflammation  is 
located  in  the  lower  portions  of  the  large  intestine,  or  if  threat- 
ening symptoms  arise  in  consequence  of  an  obstinate  ffecal  im- 
paction in  some  portion  of  the  intestine  behind  the  ileo-ca3cal 
valve. 

Another  general  rule  in  the  treatment  of  intestinal  catarrh  is, 
to  confine  the  patient  to  his  bed  in  every  case  that  is  not  entirely 
unimportant.  Neither  snugly-titting  undergarments  nor  a  flannel 
abdominal  bandage  can  take  the  place  of  the  uniform  warmth  of 
the  bed,  which  is  all  the  more  indicated  because  this  disease  is 
undoubtedly  often  dependent  upon  rheumatic  influences.  For 
the  same  reason,  persons  who  are  predisposed  to  intestinal 
catarrh  should  wear  woollen  stockings,  flannel  drawers,  an  ab- 
dominal bandage,  etc.,  for  the  sake  of  prophylaxis,  especially 
when  travelling. 

Like  the  prognosis,  the  treatment  also  is  determined  by  the 
•  exciting  cause  of  the  intestinal  catarrh. 

The  evacuating  treatment,  which  has  already  been  mentioned 
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as  appropriate  in  many  cases,  is  necessary,  particularly  when 
the  intlanimation  has  been  excited  by  indigestible,  irritating 
food,  by  an  accumulation  of  worms  or  solid  faecal  masses,  by 
foreign  bodies  and  poisons,  or  by  a  stenosis  of  the  intestine.  If 
the  removal  of  the  irritating  substances  can  be  effected  hy  ene- 
ma ta  or  irrigations,  these  are  to  be  preferred,  on  account  of  their 
milder  action,  to  the  use  of  purgatives.  Still  there  is  no  objec- 
tion to  the  administration  of  a  laxative  after  the  irrigation,  in 
order  to  be  sure  that  the  intestine  is  relieved  of  its  irritating 
contents.  The  most  harmless  cathartic  for  this  purpose  is  the 
castor-oil  emulsion  (ol.  ricini  f.  f  j.  pulv.,  acacise  3iv.,  syr.  f.  3  vj., 
aquse  dest.  f .  I  v.  M.  S.  one  tablespoonful  every  two  hours 
until  it  operates).  In  place  of  the  oil,  calomel  may  be  given, 
which  acts  promptly,  empties  the  upper  portions  of  the  intes- 
tines (Radziejewski),  and  does  not  appear  to  aggravate  the  intes- 
tinal inflammation.  The  only  form  of  intestinal  inflammation  in 
wdiich  the  use  of  cathartics  is  attended  with  much  risk  is  typJi- 
lliis,  and  this  objection  applies  equally  to  the  stercoral  form  of 
the  disease,  notwithstanding  the  apparent  indication  for  their 
employment.  When  the  peritoneum  in  the  neighborhood  of  the 
cancer  has  become  involved  in  the  inflammatory  process,  a  cathar- 
tic, by  exciting  a  more  active  peristalsis,  may  tear  the  salutary 
adhesions  which  have  already  formed,  or  may  even  produce  a 
rupture  of  the  csecum  at  a  point  which  has  been  thinned  by 
ulceration.  Only,  therefore,  at  the  very  outset  of  tyj)lilitis,  or 
while  the  csecal  region  is  but  little  sensitive  to  pressure,  are 
cathartics  allowable,  and  then  only  after  injections  have  been 
persistently  used  without  a  satisfactory  result. 

On  the  other  hand,  cathartics  may  be  prescribed  with  advan- 
tage when  the  intestinal  affection  is  due  to  septic  or  infective 
processes,  such  as  occur  in  septicaeraia  and  urasmia,  in  the  latter 
of  which  drastics  have  long  been  the  customary  treatment. 

It  is  interesting  to  observe  how  our  present  practice  of  beginning  the  treatment 
of  diarrhoea  with  the  administration  of  a  cathartic,  or  at  least  of  not  arresting  the 
dischar"-es  at  the  outset  of  the  attack,  was  also  recommended  bj'  the  older  writers. 
Tlius,  Celsus  (1.  c.) :  "  Primo  die  quiescere  satis  est ;  neque  impetum  ventris  i)ro- 
hibcre."  And  Pcmberton  says :  "  The  treatment  should  usually  begin  with  a  cathar- 
tic." 
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When  the  diarrhoea  is  the  result  of  malarial  infection,  the 
treatment  should  begin  with  large  doses  of  quinine — a  remedy 
which  experience  has  shown  can  be  given  in  tlie  obstinate  diar- 
rhoeas, which  occur  in  persons  living  in  malarial  regions,  without 
exerting  any  injurious  intiuence  upon  the  intestinal  canal. 

In  all  intestinal  inflammations  induced  by  exposure  to  cold,  it 
is  important  to  secure  diaphoresis.  The  good  effects  of  sweat- 
ing, in  ordinary  colds,  has  always  been  recognized  ;  but  aside 
from  the  hope  of  counteracting,  in  this  gross  allopathic  way,  the 
harm  done  to  the  intestine  by  the  chilling  of  the  skin,  the  em- 
ployment of  diaphoresis  is  especially  indicated,  also,  by  the  fact 
that  there  is  a  connection  between  the  amount  of  perspiration 
excreted  by  the  skin  and  the  amount  of  fluids  discharged  by  the 
intestines.  Thus  in  many  persons  a  temporary  constipation 
always  excites  increased  perspiration,  and  vice  versa.  The  best 
diaphoretics  that  can  be  used  are  vapor  or  hot- water  baths,  fol- 
lowed by  packing. 

When  the  chronic  intestinal  catarrh  is  occasioned  by  portal 
congestion,  arising  either  from  disease  of  the  liver,  or  indirectly 
from  disease  of  the  lungs  and  heart,  the  treatment  should 
usually  be  addressed  rather  to  the  fundamental  disease  than  to 
the  catarrh  directly,  and  remedies  like  digitalis  may  be  used 
with  the  view  of  relieving  the  congestion  by  increasing  the  force 
of  the  heart's  action.  When  the  patient  has  previously  expe- 
rienced relief  from  the  spontaneous  occurrence  of  hemorrhages 
from  the  anus,  this  curative  effort  of  nature  may  be  imitated  in 
severe  cases  by  the  application  of  leeches  to  the  anus,  in  order 
to  deplete  the  portal  vessels,  provided,  of  course,  the  patient  can 
bear  the  abstraction  of  blood,  and  does  not,  on  the  contrary, 
urgently  require  a  restorative  regimen. 

Such  a  regimen  is  manifestly  the  chief  indication  in  all  those 
cases  in  which  the  occurrence  of  intestinal  catarrh  is  favored  by 
general  debility,  or,  to  speak  more  correctly,  by  a  weakness  of 
the  walls  of  the  vessels,  as  in  tuberculosis,  morbus  Brightii,  etc. 

Finally,  mention  should  be  made  also  of  the  purely  symptom- 
atic catarrhs,  which  result  from  ulcerations,  neoplasms,  intus- 
susceptions of  the  intestine,  etc.  In  such  cases  the  treatment 
coincides  with  that  of  the  causal  morbid  conditions. 
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Indicatio  morM :  As  soon  as  we  are  satisfied  that  the  irritat- 
ing ingesta  have  been  removed  from  the  intestine,  by  the  means 
mentioned  above,  or  that  further  attempts  in  this  direction  would 
be  useless,  tlie  most  important  indication  is  to  secure  rest  to  the 
inflamed  organ.  This  result,  as  experience  has  shown  in  thou- 
sands of  cases,  can  be  best  obtained  by  opium.  No  other  remedy 
quiets  the  diarrhcBa  so  promptly  and  durably,  although  we  still 
know  but  little  in  regard  to  the  manner  in  which  it  influences  the 
peristaltic  movements.  The  average  effective  dose  is  half  a  grain 
or  twelve  drops  of  the  tincture,  which  may  be  given  several  times 
daily.  At  the  same  time,  the  patient  should  be  placed  upon  a 
restricted  diet,  such  as  barley-water  with  a  little  salt,  or  groats, 
and  a  moderate  quantity  of  red  wine  may  be  allowed.  Gradually 
the  easily  digestible  diet  above  mentioned  may  be  resorted  to. 
The  strictness  with  which  this  regimen  is  to  be  enforced  will  nat- 
urally depend  upon  the  severity  of  the  case.  If  the  symptoms  of 
intestinal  inflammation  still  remain  uncontrolled,  astringents 
may  now  be  used,  unless  there  are  urgent  reasons,  as  in  typhlitis, 
for  preventing  any  further  accumulation  of  faeces.  Experience 
has  shown  tlmt  the  "astringing,  contracting"  action  of  these 
remedies  exerts  a  beneficial  influence  upon  the  mucous  membrane 
where  they  come  into  direct  contact  with  it.  The  astringents 
most  commonly  used  in  intestinal  catarrh  are  the  acetate  of  lead 
(half  a  grain  per  dose),  the  nitrate  of  silver  (from  one-sixth  to 
one-third  of  a  grain),  tannin  (from  two  to  six  grains,  frequently 
prescribed  also  in  combination  with  opium'),  ahem  (from  five  to 
eight  grains,  also  given  with  oj)iuni '),  suljJliate  of  iron  (from  one  to 


Acidi  tannici . . . 

Tinct.  opii  

Syrupi  

Aq.  menth.  pip, 


M.  S.   One  table  spoonful  every  two  hours. 


Aluminis  

Opii  

Pulv.  acacioB 


gr.  ss. 
gr.  viij. 


M.    Ft.  chart,  tal.  No.  X. 


S.     One  powder  three  times  daily. 
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tliree  grains),  or  the  solution  ofcMoride  of  iron  ^  (from  five  to  eight 
drops).  Remedies,  wliich  are  similar  in  their  action  to  tannin,  such 
as  catechu  (from  eight  grains  to  a  scruple),  and  Jcino  (from  eiglit 
to  fifteen  grains),  are  also  frequently  prescribed  in  chronic  intes- 
tinal catarrh.  A  favorite  remedy  when  the  stomach  is  easily  dis- 
turbed is  columbo,  given  in  infusion,  which  acts  also  as  a  bitter, 
and  sometimes  gives  excellent  results.  All  of  these  remedies,  except 
the  three  last  mentioned,  may  be  given  also  by  enema,^  and  this 
mode  of  administration  will  obviously  be  more  efiicient  when  the 
catarrh  affects  the  lower  portion  of  the  large  intestine.  In  mild 
cases  the  regular  use  of  injections  of  cold  water  is  often  sufficient 
to  produce  a  slight  antiphlogistic  astringent  effect  upon  the  in- 
fiamed  mucous  membrane  of  the  rectum. 

As  in  many  cases  of  chronic  gastric  catarrh,  so  also  in  catarrh 
of  the  intestines,  a  course  of  mineral  waters  will  often  be  the 
most  certain  means  for  permanently  restoring  the  diseased  mucous 
membrane  to  its  normal  condition.  When  it  is  desirable  to  secure 
a  regular  evacuation  of  the  contents  of  the  bowels,  the  alkaline 
waters  maj''  be  used  with  benefit,  particularly  the  alkaline-saline 
waters,  such  as  the  Tarasp,  Carlsbad,  Rohitsch,  etc.,  which  have 
enjoyed  great  reputation  for  the  relief  of  portal  congestions,  fatty 
liver,  etc.  If  the  intestinal  catarrh  is  accompanied  by  marked 
nei'vous  irritability  of  the  patient,  as  is  not  uncommonly  the  case 
when  the  disease  has  been  of  long  duration,  it  may  be  well,  in  addi- 
tion to  the  alkaline  waters,  to  try  the  sedative  action  of  one  of  the 
cooler  "acratothermse,"'  or  the  patient  maybe  sent  to  the  moun- 
tains, or  sea-bathing  may  be  recommended  in  the  milder  cases. 
If  hypochondria  with  constipation  be  a  prominent  feature  of  the 
disease,  one  of  the  chloride  of  sodium  mineral  waters,  particularly 
the  Kissengen,  should  be  used.  The  favorable  action  of  this  water 
in  such  cases  is  to  be  explained  partly  by  the  fact  that  the  water 
facilitates  the  transformation  of  the  food  and  stimulates  the 
powers  of  digestion,  and  partly  by  its  cathartic  action  when  given 
in  large  doses.    Kissingen  water  is  well  adapted,  also,  to  relieve 

'  The  stronger  solution  of  the  British  Pharmacopoeia. 

'  The  dose  by  enema  is  about  twice  or  three  times  as  large  as  the  quantity  used  by 
the  mouth. 

Thermal  springs  with  no  active  properties  (.wparnt).— Tkans. 
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the  intestinal  catarrli  wliicli  is  attended  by  diarrhoea.  When 
taken  in  small  quantities,  it  has  rather  a  constipating  than  a 
cathartic  effect,  and  it  jDromotes  the  gastric  digestion,  so  that  tlie 
chyme,  as  it  enters  the  intestines,  is  in  a  condition  more  favor- 
able to  its  absorption  (Diruf).  Finally,  much  benefit  may  some- 
times be  derived  from  the  cold  water  treatment.  Caliburces  has 
shown  that  the  cold  sitz-baths,  wet  packs  around  the  bod}^,  and 
"  slapping  with  wet  towels,"  all  excite  peristaltic  movements  of 
the  intestines.  Moreover,  the  long-continued  hypersemia  of  the 
skin,  which  follows  the  application  of  the  wet  pack,  may  produce 
a  derivative  action  from  the  intestines,  similar  to  that  which  fol- 
lows the  occurrence  of  hemorrhoidal  bleedings.  Recently  the 
use  of  cold,  wet  compresses  had  been  recommended  also  in  acute 
intestinal  catarrh,  particularly  in  the  diarrhcea  of  children  (Win- 
ternitz,  Oppenheimer). 

Strychnine  and  belladonna  have  been  strongly  recommended, 
by  some  writers,  in  cases  of  intestinal  catarrh :  belladonna  for 
chronic  catarrh  with  diarrhoea  and  atony  of  the  intestines, 
and  strychnine  for  chronic  constipation  in  general.  My  own  ex- 
perience with  these  remedies  for  the  conditions  referred  to  has 
been  insufficient  to  enable  me  to  point  out  any  precise  indications 
for  their  use — in  fact,  I  regard  it  as  improper  to  employ,  or  rather 
to  experiment,  with  remedies  of  such  active  properties  before 
we  clearly  understand  their  physiological  mode  of  action  ;  and 
certainly,  in  regard  to  strychnine,  we  possess  no  information  of 
this  kind  whatever. 

The  measures  required  by  the  indicatio  symptomatica  have 
for  the  most  part  been  already  considered,  at  least  so  far  as  the 
special  treatment  of  the  diarrhcea  is  concerned,  and  also  the 
treatment  of  the  colicky  pains,  which  disappear  along  with  the 
diarrhoea  under  the  influence  of  opium.  This  remedy,  in  the 
case  of  rectal  catarrh,  may  be  advantageously  used  in  the  form 
of  suppositories  or  enemata.  When  the  colicky  pains  are  occa- 
sioned chiefly  by  an  excessive  distention  of  the  intestine,  carmina- 
tives, such  as  carawa}',  peppermint,  etc.,  may  be  given.  In 
severe  meteorism,  powdered  charcoal  (fifteen  grains  at  a  dose)  may 
also  be  tried,  or  the  attempt  may  be  made  to  withdraw  the  gas 
by  means  of  an  intestine-tube  with  a  central  orifice  at  its  lower 
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extremity,  or,  perhaps  still  better,  by  a  stomach-pump  witli  a 
;  tightly-tittiug  piston.  When  mmiting  occurs,  as  a  complication, 
.  opium,  morphine  injections,  ice-pills,  etc.,  are  required  ;  while  in 
;  collapse,  a  condition  which  assumes  special  prominence  in  cliil- 
.  dren,  wine  and  other  stimulants  are  indispensable.     There  still 

remain  to  be  considered  briefly  the  indications  presented  by  the 
i  locality  and  specific  course  of  the  several  forms  of  inflammation 
i  as  they  affect  different  portions  of  the  intestines. 

In  distinction  from  other  forms  of  intestinal  inflammation, 
.  typhlitis,  on  account  of  its  marked  inflammatory  character, 

■  requires  an  energetic  antiphlogistic  treatment.  This  is  to  be 
carried  out  by  means  of  the  continuous  application  of  frozen 
compresses,^  or  ice  bags,  by  leeching  (in  robust  individuals),  and  by 

i  injections  of  ice-water  into  the  large  intestine,  the  latter  remedy 
;  also  serving  the  purpose  of  evacuating  the  bowel,  which  is  always 
I  the  first  and  most  important  indication,  so  long  as  no  symptoms 

■  of  peritonitis  are  present.  If  the  ice- water  injections  are  unsuc- 
1  cessful,  the  common  practice  is  to  add  salt  or  honey  to  the 
i  injection,  and  at  the  same  time  to  give  a  laxative,  such  as  castor- 
(  oil,  or  even  stronger  purgatives,  if  peritoneal  irritation  can  be 
I  certainly  excluded.  In  desperate  cases  quicksilver  may  be 
I  given,  six  ounces  at  a  dose.^  If  these  measures  do  not  succeed, 
!  and  indications  of  peritonitis  supervene,  opium  should  be  used, 

or,  as  a  last  resort,  enterotomy  may  be  performed  at  a  point 
;  above  the  obstruction,  the  situation  of  the  latter  being  deter- 
i  mined  by  the  dulness  on  percussion.  The  indurated  infiltration- 
l  tumor  remaining  after  the  cessation  of  the  typhlitis  is  to  be 
T  treated  by  poultices,  warm  baths,  or  salt-water  baths,  for  the 
)  purpose  of  producing  absorption  ;  the  perityphlitic  and  burrow- 
!  ing  abscesses  are  to  be  opened  as  soon  as  fluctuation  is  detected. 

Abscesses  occurring  during  the  course  of  idiopathic  perity- 
,  phlitis  also  require  an  early  opening,  and,  in  other  respects,  are 
'  to  be  treated  in  the  same  way  as  other  deeply-situated  inflam- 

'  These  can  be  readily  made  by  placing  the  wet  compress  on  a  table,  underneath  a 
jhallow  tin-pan  filled  with  cracked  ice  and  salt. — Trans. 

'  Traube  has  shown  that  the  quicksilver  probably  acts  not  so  much  by  its  weight  as 
by  the  strong  peristalsis  which  it  excites,  beginning  in  the  stomach.  The  increased 
peristalsis,  of  course,  Involves  the  danger  of  a  rupture  at  the  inflamed  part. 
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mations,  viz.,  by  rest,  connter-irntants  to  the  skin,  etc.  At  the 
same  time  the  bowels  should  be  "ke^t  open,  in  order  to  prevent 
pressure  upon  the  inflamed  part. 

The  same  principles  will  apply  also  to  the  treatment  of  peri- 
prociitis— rest,  cold,  and  afterwards  jjoultices,  a  regular  evacua- 
tion of  the  bowels,  injections  of  warm  infusions  of  chamomile 
flowers  into  the  rectum,  and  the  opening  of  fluctuation  points,  in 
order  to  prevent  perforation  into  the  bladder  or  rectum.  The 
treatment  of  the  rectal  fistulse  is  to  be  conducted  in  accordance 
with  the  rules  laid  down  in  the  text-books  on  surgery. 

In  proctitis  the  treatment  is  essentially  of  a  local  character, 
because  here  we  can  apply  remedies  directly  to  the  diseased 
mucous  membrane,  or  at  least  in  its  immediate  vicinity,  in  the 
form  of  cold,  warm,  or  astringent  enemata,  sitz-baths,  supposi- 
tories, and  abstractions  of  blood  from  the  anus.  For  severe 
tenesmus,  ointments  of  extract  of  opium  or  belladonna,  or  nar- 
cotic suppositories,  may  be  used,  while  fissures  of  the  anus  may 
require  a  division  of  the  sphincter.  In  cases  of  prolapse  of  the 
rectum  occasioned  by  the  extrusion  of  the  hypertrophied  folds 
of  mucous  membrane,  the  prolapsed  portion  should  be  replaced, 
touched  with  nitrate  of  silver,  partially  or  completely  excised, 
or  removed  by  the  actual  cautery.  The  accumulation  of  fjeces 
should  be  guarded  against  in  this  as  well  as  in  other  forms  of 
intestinal  catarrh. 

In  regard,  finally,  to  the  treatment  of  the  intestinal  catarrh 
of  children,  I  refer  to  the  general  principles  laid  down  above, 
and  particularly  to  the  therapeutic  measures  more  fully  de- 
scribed in  the  article  on  Gastro-enteritis  Infantum. 


Plilegmonous  and  Diphtheritic  Inflammation  of  the  Intestines. 

The  intestinal  pathological  changes  in  question  will  be  con- 
sidered very  briefly,  because  they  rarely  occur  as  independent 
affections,  but  rather,  in  most  instances,  as  symptoms  of  other 
diseases,  and  therefore  possess  less  clinical  than  pathologico- 
anatomical  interest. 

Enteritis  plilegmonosa  (submucosa  purulenta)  corresponds  in 
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its  anatomical  characters  to  tlie  better  known  gastritis  plilegmo- 
nosa,  wliicli  lias  already  been  considered  at  length.  Its  occur- 
rence as  an  independent  affection  is  extraordinarily  rare  ;  gen- 
erally it  occurs  as  a  so-called  metastatic  inflammation,  and  is 
most  frequently  situated  in  the  duodenum.  It  is  occasionally 
found  as  a  result  of  intense  irritations  of  the  intestinal  wall  in 
connection  with  ulcers.  Like  phlegmonous  gastritis,  phlegmo- 
nous enteritis  may  also  lead  to  sclerosis,  with  contraction  of  the 
wall  of  the  organ,  or  to  suppuration  and  the  formation  of 
abscesses,  wliich  perforate  the  mucous  membrane  or  excite  other 
abscesses  in  the  retro-peritoneal  connective  tissue. 

Much  more  frequent  is  the  enteritis  diphtheritica.  Besides 
the  specific  infective  diphtheria  of  the  intestine — dysentery — and 
the  diphtheritic  disease  of  the  bowels  which  sometimes  occurs 
during  the  course  of  contagious  throat- diphtheria  {vid.  Vol.  I.), 
the  mucous  membrane  will  sometimes  also  be  found  to  be  covered 
with  a  firmly-adherent,  flaky,  white  or  whitish  gray  dei^osit. 
Beginning  in  the  form  of  scattered  islands,  the  diphtheritic  in- 
filtration gradually  extends  laterally,  in  the  small  intestine 
along  the  folds  of  Kerkringius,  and  in  the  large  intestine  upon 
the  ileo-csecal  valve  and  along  the  bands  and  plicfe  sigmoideas. 

The  severe  disturbance  of  nutrition  produced  by  the  diph- 
theritic exudation  leads  to  superficial  necrosis  and  ulceration, 
resulting  in  perforation  or  in  cicatrization,  and  occasionally,  but 
rarely,  in  narrowing  of  the  lumen  of  the  intestine.  In  most 
cases  the  diphtheritic  inflammation  is  located  in  the  large  intes- 
tine, sometimes  also  in  the  small  intestine,  and  only  in  very  rare 
instances  is  it  wholly  confined  to  the  latter  location.  Thus,  in 
the  one  hundred  and  three  cases  of  intestinal  diphtheria  collected 
by  Weissenfels  ^  and  Freund  ^  from  the  post-mortem  records  of 
the  Berlin  Patliologico-anatomical  Institute,  the  diphtheritic 
inflammation  was  confined  to  the  small  intestine  in  only  four. 

This  anatomical  fact  naturally  suggests  the  inference  that  the 
formation  of  the  diphtheritic  deposit  is  due  to  local  mechanical 
causes,  particularly  to  the  action  of  irritating  ingesta  at  those 


'  Ueber  die  Diphtheric  des  Darms.  Diss.  Berolin.  18G8. 

'  Ueber  Diphtheritis  des  Darms  im  Puerpcralfieber.  Diss.  Berolin.  1871. 
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portions  o£  tlie  mucous  membrane  where  the  most  friction  occurs 
and  tlie  ff^ces  are  longest  delayed.  Thus,  the  Englisli  writers, 
and  among  the  Grermans  especially  Virchow,'  long  ago  pointed 
out  the  very  important  part  which  retention  of  fa3ces  in  tlie  large 
intestine  plays  in  the  causation  of  dysentery.  When  fjecal 
masses  remain  impacted  for  a  very  long  time  in  portions  of  the 
intestine  where  a  stagnation  is  most  liable  to  occur,  such  as  the 
cfecum,  the  flexures,  and  the  rectum,  mechanical  ii-ritation  of 
the  mucous  membrane  is  excited,  and,  ultimately,  an  inflamma- 
tion arises,  which  may  assume  a  severe  form  if  the  faecal  masses 
become  decomposed  and  products  of  decomposition  are  formed, 
such  as  the  corrosive  ammoniacal  gas. 

The  same  explanation  will  apply  also  to  those  cases  of  in- 
testinal dij)htheria  in  which  the  characteristic  infiltrations  of 
diphtheria  are  found  above  pathological  stenoses  of  the  intestine. 
Thus,  incarcerated  hernia,  invaginations,  and  tumors  or  cica- 
trices which  narrow  the  lumen  of  the  intestine,  are  sometimes 
attended  by  intestinal  diphtheria  above  the  constricted  point. 

Greater  difficulty  is  experienced  in  explaining  the  genesis  of 
the  diphtheritic  enteritis,  which  occurs  in  the  course  of  various 
chronic  severe  exantliematic  and  septic  diseases,  such  as  carci- 
noma, tuberculosis.  Bright' s  disease,  tyj)hoid  and  scarlet  fevers, 
small-pox,  septico-pyjEmia,  and  especially  puerperal  fever. 

In  many  of  such  cases  we  may  suppose  that  the  serious  im- 
pairment of  nutrition,  resulting  from  the  disease,  produces  a 
predisposition  to  enteritis,"  the  occurrence  of  which  is  specially 
favored,  moreover,  by  the  accumulation  of  blood  in  the  pelvic  or- 
gans and  lower  portions  of  the  intestines,  occasioned  b}^  the  feeble 
action  of  the  heart.  Furthermore,  a  simple  inflammation  may 
very  readily  be  converted  into  a  diphtheritic  one  in  the  case  of 
the  intestinal  mucous  membrane,  because  the  bowels  very  com- 
monly contain  sharply  irritating  products  of  decomposition. 
These  products  are  re-enforced,  in  septic  diseases,  hj  the  pres- 
ence of  the  specific  poison,  which,  being  taken  up  by  the  blood- 
vessels in  some  other  region  of  the  body,  is  brought  to  the 


1  Virohow's  Arohiv.  V.  S.  348  £E. 
'  See  above,  Etiology  of  Enteritis. 
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intestines,  where  it  finds  a  habitat  which  is  normally  the  seat  of 
;  processes  of  decomposition,  and  is,  for  this  reason,  specially 

adapted  to  favor  the  further  development  and  action  of  the  sep- 
;  tic  matter. 

As  regards  the  explanation  of  the  diphtheritic  intestinal 
5  affections,  which  occur  in  patients  with  BrigM  s  disease,  and 
:  particularly  in  cases  of  urcBmia,  it  is  to  be  borne  in  mind  that 
;  the  intestine  is  the  only  part  where  the  conversion  of  urea  into 
<  carbonate  of  ammonia  takes  place  in  this  affection,  and  that  this 
]  product  of  decomposition  by  itself,  independently  of  putrefac- 
!  tive  processes,  has  an  undoubted  tendency  to  produce  diphtheri- 
I  tic  inflammation  of  the  intestinal  mucous  membrane. 

In  the  intestinal  diphtheria,  finally,  which  occurs  during  the 
course  of  'puerperal  fever,  there  appears  to  be  another  etio- 
logical factor  besides  those  mentioned,  viz.,  the  direct  extension 
'  of  the  intense  inflammatory  process  localized  in  the  genital 
^  organs  to  the  intestines  by  means  of  the  peritoneum.    At  least 
•  this  view  is  borne  out  by  the  experience  of  Freund,  who,  in  eleven 
cases  of  puerperal  diphtheria,  found  the  diphtheritic  lesions  of 
mucous  membrane  nine  times  in  the  lower  portions  of  the  large 
intestine — that  is,  in  those  portions  situated  nearest  to  the  genital 
organs. 

The  symptoms  attending  the  above-mentioned  forms  of  intes- 
tinal diphtheria  are  the  same  as  those  of  the  dysentery  ;  in  other 
cases  the  disease  runs  its  course  without  symptoms,  if  the  in- 
flammation be  slight  in  extent,  or  if  the  fundamental  affection  be 
of  an  intense  character,  and  rapidly  terminate  fatally.  In  such 
cases  the  pathologico-anatomical  changes  above-mentioned  are 
found  unexpectedly  at  the  autopsy  as  casual  accompaniments  of 
the  other  lesions.  We  may  expect  to  find  them,  however,  if, 
during  life,  bloody,  mucous,  fatty,  or  purulent  stools  have  been 
discharged,  and  still  more  certainly  if  other  symptoms  of  dysen- 
tery, tenesmus,  etc.,  have  also  been  present;  but  these  rather 
subjective  symptoms  of  intestinal  diphtheria  are  very  frequent- 
ly absent,  or  they  may  be  disguised  by  those  of  the  severe  fun- 
damental disease. 

The  prognosis  in  general  depends,  of  course,  chiefly  upon  the 
severity  of  the  fundamental  disease,  and  the  prognosis  of  tlie 
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intestinal  affection  in  particular  upon  the  intensity  of  the  diph- 
theritic process,  tlie  existence  of  wliich,  however,  can  only  be 
suspected.  At  all  events,  the  supervention  of  an  intestinal 
diphtheria  is  invariably  to  be  regarded  as  an  extremely  unsat- 
isfactory complication. 

The  treatment  is  essentially  the  same  as  that  of  infective  dj's- 
entery ;  and  for  this  portion  of  the  subject,  as  well  as  for  the 
symptomatology,  the  reader  is  referred  to  the  article  on  Dysen- 
tery in  the  first  volume.  As  was  mentioned  in  the  consideration 
of  the  etiology,  it  is  entirely  proper,  when  the  fundamental 
disease  permits,  to  begin  the  treatment  with  a  purgative,  after 
which  tannin  with  opium,  and  injections  loith  a  solution  of 
nitrate  of  siloer  ^  may  be  used.  At  the  same  time  ice  poultices 
may  be  applied  to  the  abdomen,  and,  in  collapse,  subcutaneous 
injections  of  camphor  or  ether  may  be  resorted  to.  The  diet 
should  consist  of  nourishing  food  which  makes  as  little  faeces  as 
possible  :  meat  solution,  milk,  meat  broths,  etc. 

LEEDS  <^WEST-RIDiNC. 

^ ,  Intestinal  Ulcers. 

'TDICO-XHIRUROICAL  SOCIETY 

"■^  Cehus,  De  medicina.  Liber  IV.  Cajj.  XV.,  De  torminibus:  (  "  Intus  intestina  exxil- 
cerautur ;  ex  his  cruor  manat,  isque  modo  cum  stercore  aliquo  semper  liquido, 
modo  cuin  quibusdam  quasi  mucosis  excernitur,  interdum  simul  quaedam  car- 
nosa  descendunt ;  fi-equens  dejiciendi  cuj^iditas  dolorque  in  ano  est — longoque 
tempore  id  malum,  cum  inveteraverit,  aut  tollit  homiuem,  aut  etiamsi  finitur, 
excruciat.") — Jacobus  Fontanus,  3.  P.  Sanmaxitani  primarii  medico  op.  Colon. 
Allobrog.  1012.  Medic.  Pract.  Lib.  m.  p.  180. — Boneti,  Sepulcbret.  s.  Anat. 
pract.  Lib.  III.  Sect.  XI. — Joh.  Conrad  a  Brunn,  Glandular  duodeni  scu 
Pancr.  secund.  etc.  1715.  p.  112. — Louis,  M6moires  de  I'acad.  Royale  de  med. 
1767.  cit.  by  Albers  S.  8. — Morgagni,  De  sedibus  et  causis.  etc.  1767.  XXXI. — 
For  additional  old  literature  see  Plouquet,  Lit.  med.  digest,  under  lutestiui 
Ulcera  and  Perforatio — Lesser,  Eutziiiidung  und  Verschwiirung  der  Schleim- 
haut  des  Verdauungskanals.  Berlin.  1830. — Albers,  Die  Darmgescliwiire.  Leip- 
zig. 1831. — Peptic  Ulcers  :  P.  Bayer,  Observations  sur  les  hfemorrliagies,  etc. 
Archiv.  g6n6r.  de  med.  1825.  VII.  p.  166.  (perforation  from  duodenal  ulcera- 
tion).— Mayer,  Die  Kranklieiten  des  duodenums.  1844. — Barker,  Perforating 
ulcer  of  the  duodenum.  Lancet.  1850. — A.  Claus,  Ueber  spontane  Darmperfora- 
tionen.  Diss.  Lmug.  Ziirich.  priis.  Lebert.  1856. —  Wund/irlich,  Fall  von  Duode- 
nal "■cschwur.  S.  175,  in  his  Handbuch  der  Pathol,  u.  Therap.  185C.  Bd.  III.  3.— 


'  I  generally  use  in  dysentery  a  five-grain  solution. 
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Friedreich,  Ueber  Amyloidclegeneration.  Verhancll.  des  naturhist.  medic.  Ver. 
zu  Heidelberg.  1858.  V.  S.  144.  Ref.  Schmidt's  Jahrb.  103.  S.  1.—E.  Wagner, 
Fall  von  perforirendem  Geschwiir  im  Anfang  des  Jejunum,  etc.  Archiv  f iir 
physiol.  Heilkunde.  1858.  N.  F.  II.  S.  ^SO.—Miiller,  Das  corrosive  Geschwiir 
im  Magen  uud  Darmkanal.  1860. — /.  Krmiss,  Das  perforirende  Geschwiir  im 
Duodenum.  The  best  monograph  on  duodenal  ulceration,  containing  a  full 
compilation  of  the  cases  hitherto  observed.  1865. — G.  Merlcel,  Casuistischer 
Beitrag  zur  Entstehung  des  runden  Magen-  und  Darmgeschwiu-s.  Wiener 
medic.  Presse.  1866.  Nos.  30,  31.  1869.  No.  3d —T him f elder,  Gastroduodenal- 
fistel  in  Folge  von  corrosivem  Magengeschwiir.  Archiv  fiir  klin.  Medic.  IV. 
33.  1868. — Aufrecht,  Amyloidgeschvvure  des  Darms.  Berliner  klin.  Wochenschr. 
1869.  No.  30. — See  also  the  literature  on  gastric  ulceration. — M.  Zimmermann, 
Ueber  2  Fiille  von  nekrosirender  Enteritis  bei  Morbus  maculosus  Werlhofii. 
Archiv  der  Heilkunde.  1874.  S.  107. — Tuberculous  Ulcers  of  the  Intes- 
tines: RohitansTcy,  Pathol.  Anat.  III.  335.  \QQ\.—Virchow,  Onkologie.  Bd.  H. 
1864-65.  Vorlesung  21.— lUeds,  Pathol.  Anat.  II.  S.  257.  1869.-^1.  C.  Gerlach, 
Ueber  die  Impf barkeit  der  Tuberkulose  und  Perlsucht,  etc.  Virchow's  Archiv. 
51.  S.  290.  1870.— Ziirn,  Zoopathol.  u.  zoophysiol.  Unters.  Stuttg.  1872.— 
Friedldnder,  Ueber  locale  Tuljerkulose.  Volkmann's  Sammlung  klinischer  Vor- 
trage.  No.  64.  1873. — Klebs,  Kiinstl.  Erzeugung  der  Tuberkulose.  Archiv  fiir 
experim.  Path.  u.  Pharmak.  I.  1873.  S.  163. — Bollinger,  Ueber  Impf-  und  Fiit- 
terungstuberkulose.  ibid.  S.  376.  —  Rindfleisch,  Chronische  Lungcntuberk. 
Deutsches  Archiv  fiir  klin.  Med.  1874.  XIII.  S.  ^3.—{Volz,  Die  durch  Koth- 
steine  bedingte  Entziindung  des  "Wurmfortsatzes.  Karlsruhe.  1846.) — o.  Bam- 
ierger,  Die  Entziindungen  in  der  rechten  Fossa  iliaca.  Wiener  medic.  Wochen- 
schiift.  1853.  S.  369,  containing  a  historical  account  of  the  disease,  and  a 
digest  of  the  literature  of  the  subject. — Schniirer,  Ueber  die  Perforation  des 
•wurmformigen  Fortsatzes.  1854.  Diss.  Inaug.  Erlangen  (Dittrich).— Leudet, 
Recherches  anatomo-pathologiques  et  cliniques  sur  Tulceration  et  la  perforation 
de  Tappendice  ileocoecal.  Archiv  ggngral.  de  mGdecine.  Aout.  1859.  Ser.  V. 
Tom.  14.  p.  129.— Rokitnnsky,  Darinentziindung.  Pathol.  Anat.  3.  S.  202.— TT, 
Parker,  An  operation  for  abscess  of  the  appendi.Y  vermif.  New  York  Med. 
Rec.  n.  27. — The  text-books  of  Henoch,  Wunderlich,  Canstatt,  Bamberger,  etc. 
— The  very  numerous  reports  of  individual  cases  are  not  referred  to,  because 
they  are  not  available  for  general  purposes. 

Althougli  tlie  possibility  of  intestinal  ulceration  was  evidently 
admitted  by  ancient  writers,  as  is  shown  by  the  passage  from 
Celsus,  quoted  above,  yet  it  was  not  until  the  practice  of  making 
antopsical  examinations  came  to  be  more  common  that  a  knowl- 
edge of  this  exquisite  pathologico-anatomical  change  in  the 
intestinal  canal  was  possible.  Accordingly  we  find  no  correct 
description  of  intestinal  ulcers  until  1612,  in  the  work  of  Jacobus 
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Fontanns,  whose  son  had  died  of  dysentery,  and  had  been  ex- 
amined after  death  by  Peter  Boutamper.  Tlie  latter  found  in 
the  intestines  more  than  two  hundred  round  ulcers,  intermingled 
with  abscesses.  Some  of  these  ulcers  had  eaten  through  the  en- 
tire thickness  of  the  wall,  while  the  intervening  portions  of  tlie 
intestine  presented  a  normal  appearance.  A  more  complete  de- 
scription of  intestinal  ulcers  was  given  by  Morgagni,  who  also 
treats  of  the  products  of  secretion  in  intestinal  ulcers,  tlie 
masses  of  mucus,  under  the  title  of  "corpora  pinguia."  The 
distinctions  between  the  various  kinds  of  intestinal  ulcers,  as 
regards  their  etiology  and  pathological  anatomy,  were  not  fully 
made  until  the  present  century,  although  Conrad  von  Brunn,  in 
his  work,  issued  in  1715,  on  "  Glandulse  duodeni  seu  pancreas 
secundarium,  etc.,"  described  what  was  evidently  a  tuberculous 
ulceration  of  the  intestines,  especially  of  Peyer's  patches,  in  a 
consumptive  patient ;  and  in  1767  Louis  gave  the  first  correct 
description  of  the  intestinal  lesions  in  typhoid  fever. 

The  subject  of  intestinal  ulcers,  from  a  pathologico-anatomical 
point  of  view,  has  been  treated  so  adinirably  by  Rokitansky,  that 
his  descriptions  have  been  largely  drawn  upon  by  later  writers, 
and  I  shall  also  use  them  as  the  basis  of  my  own.  The  typhoid^ 
the  dysenteric^  and  the  rare  syphilitic  ulcers  have  already  been 
described  in  other  portions  of  this  work,  among  the  infective  dis- 
eases, so  that  they  may  be  excluded  from  present  consideration. 
I  wish  to  mention,  however,  the  fact,  as  bearing  upon  the  mode 
of  formation  of  the  other  ulcers,  to  be  present!}''  considered,  that 
the  true  syphilitic  ulcers  seem  always  to  arise  from  gummy  neo- 
plasms, which,  as  Klebs  supposes,  originate  in  the  submucosa  and 
follicles.  According  to  this  writer,  who  has  himself  observed  a 
very  striking  case  of  intestinal  syphilis,  these  gummy  neoplasms 
si)read  chiefly  in  depth,  and  laterally,  and,  after  undergoing  fatty 
degeneration  and  absorption  of  the  gummy  elements,  result  in 
the  formation  of  radiated  fibrous  cicatrices  ;  or  the  nodules  may 
soften  and  break  down  into  ulcers,  which  run  round  the  wall  of 
the  intestine  in  an  annular  form  in  the  same  way  as  the  tubercu- 
lous ulcers.  These  two  forms  of  ulceration — the  s^'^philitic  and 
tuberculous— resemble  each  other  also  in  theu*  extension  along 
the  course  of  the  lymphatic  vessels  of  the  serosa. 
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If  these  three  forms  of  infective  ulcers  be  excluded,  the  re- 

1  maining  forms  may  be  divided  into  the  following  varieties  : 

1.  Catarrhal  ulcers. 

2.  Peptic  ulcers. 

3.  Tuberculous  ulcers. 

The  above  classification  is  necessarily  imperfect,  because  it 
;  takes  into  account  only  the  etiology  of  the  ulcers,  and  ignores 
;  the  differences  in  their  morbid  anatomy.    But  in  order  to  avoid 

2  repetitions,  I  shall  consider  the  causes  and  anatomical  appear- 
;  ances  in  a  single  chapter. 

Etiology  and  PatJiological  Anatomy. 

1.  Catarrhal  Ulcers. 

In  both  acute  and  chronic  intestinal  catarrh  small  erosions 
t  occur,  which  begin  with  a  loss  of  epithelium  at  particular  points 
(  on  the  mucous  membrane,  and  afterwards  penetrate  more  deepl}^, 
,^  so  as  to  form  what  are  known  as  simple  catarrhal  ulcers.  In 
(  other  cases,  especially  in  chronic  intestinal  catarrh,  the  ulcers 
t  originate  in  a  different  way  ;  the  mucous  membrane  is  not  eroded 
1  from  without,  but  at  first  looks  as  if  covered  with  small  coUec- 
I  tions  of  pus,  which  subsequently  rupture  into  the  cavity  of  the 
i  intestine.    The  ulcers  thus  formed  enlarge  peripherally  and  in 
'  depth,  their  edges  become  undermined,  and  they  finally  coalesce 
with  each  other.     As  soon  as  proliferation  of  the  connective 
\  tissue  has  taken  place,  the  islands  of  mucous  membrane  which 
r  remain  intact  upon  the  enlarged  ulcerated  surface  are  thrown 
|f  forwards  so  as  to  give  the  appearance  of  poljq^oid  growths,  or, 
»  as  Rokitansky  has  expressed  it,  "  when  considerable  contraction 
of  the  base  of  the  ulcer  has  taken  place,  the  edges  of  the  mucous 
^  membrane,  the  sinuses,  and  the  islands  of  mucous  membrane  are 
pressed  together  in  such  a  way  as  to  present  the  appearance  of  a 
■  dense  group  of  excrescences,  between  and  at  the  bottom  of  which 
may  be  seen  the  cicatrix."    Tlie  catarrhal  ulcers  present  two 
courses :  the  ulceration  may  advance  so  as  to  erode  the  vessels, 
and  finally  produce  perforation  and  fatal  peritonitis,  or  the  ulcer 
may  heal,  become  cicatrized,  and  thus  lead  to  a  narrowing  of  the 
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intestine  followed  by  j^ermanent  obstruction.  Certain  portions 
of  the  intestines,  the  ccecum,  the  nermiform  appendix,  and  the 
rectum,  seem  to  be  particularly  liable  to  ulceration ;  and  as  the 
ulcers  which  occur  in  these  parts  are  peculiar  in  their  anatomical 
form,  and  in  the  course  they  pursue,  we  shall  describe  them 
separately. 

The  ccecum,  in  consequence  of  the  angular  course  which  the 
axis  of  the  intestines  takes  at  this  point,  acts  as  a  natural  resting- 
place  for  the  food  as  it  passes  through  the  intestinal  canal.  Nor- 
mally composed  fseces  may  be  here  retained  sufficiently  long  to 
become  hardened  or  even  converted  into  true  fgecal  calculi.  These 
hardened  fa3cal  masses,  or  indigestible  substances  swallowed  in 
the  food,  such  as  kernels  of  grain,  pins,  pieces  of  bone,  etc.,  may 
collect  in  the  cfBcum,  j)articularly  in  the  vermiform  appendix, 
where  they  act  as  irritants  to  the  mucous  membrane  and  excite 
inflammation  {typJilitis,  especially  typlilitis  stercoralis),  and 
may  ultimately  produce  ulceration,  partly  from  the  mechanical 
pressure  upon  the  intestinal  wall  (see  above,  Typhlitis).  The 
ulceration  may  be  of  considerable  superficial  extent,  and  may 
penetrate  so  deeply  as  to  perforate  the  bowel  at  one  or  more 
places.  Perforation  of  the  cffical  wall  may  be  produced  also  in  an 
opposite  direction — that  is,  from  without  inwards — by  an  abscess 
originating  in  the  cellular  tissue  surrounding  the  Cfecum  (peri- 
typhlitis). In  the  inflammation  and  ulceration  of  the  vermiform 
appendix  the  causes  are  of  a  similar  character.  Here,  also,  it  is 
usually  hardened  faecal  masses,  intestinal  calculi  of  an  elongated 
bean-shaped  form,  corresponding  to  that  of  the  vermiform  appen- 
dix, foreign  bodies,  especially  kernels  of  grain,  etc..  which  first 
excite  inflammation,  and  then  a  rapid  necrosis  of  the  intestinal 
wall.  After  the  tissues  have  been  destroyed  in  the  base  of  the 
ulcer  down  to  the  serosa,  the  latter  also  becomes  implicated  in 
the  ulcerative  process,  and  it  will  now  depend  upon  the  rapidity 
with  which  the  ulceration  advances,  whether  the  final  perforation 
is  to  be  preceded  by  the  formation  of  adhesions  to  the  neighbor- 
ing parts  or  not.  In  the  latter  case  the  erosion  of  the  serosa  is 
immediately  followed  by  the  escape  of  the  contents  of  the  cfficuni, 
and  a  usually  fatal  peritonitis  ensues ;  in  the  former  case  the  per- 
foration is  either  entirely  prevented,  or  the  escaping  contents  of 
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;  the  bowel  may  collect  between  tlie  adherent  intestinal  convoln- 
I  tions  in  the  vicinity,  or  in  the  cellular  tissue  behind  the  csecum, 
,and  give  rise  to  iliac  and  lumbar  abscesses,  which  may  terminate 
liin  various  ways.    Under  the  most  favorable  circumstances  the 
•contents  of  these  perityplilitic  abscesses  may  be  absorbed,  or  a 
cure  may  still  be  possible  by  the  discharge  of  the  pus  externally, 
or  through  the  intestine ;  less  favorable,  probably,  is  an  evacuation 
[through  the  bladder,  uterus,  etc.,  and  most  unfavorable,  of  course, 
la  rupture  of  the  encysted  exudation  into  the  free  cavity  of  the 
peritoneum.  When  the  suppurative  process  advances  towards  the 
■external  integuments,  extensive  gangrene  may  occur  between  the 
imuscles  both  upwards  and  downwards,  the  pus  may  burrow  along 
;the  retro- peritoneal  cellular  tissue  into  the  pelvis,  or  up  to  the 
Idiaphragm,  and  perforate  into  the  cavity  of  the  chest,  into  the 
•vena  cava  inferior,  etc.,  or  the  case  may  terminate  by  a  fatal 
ipygemia.    The  favorite  situation  for  the  perforation  in  the  ap- 
vpendix  is  at  the  lower  extremity,  an  entire  section  of  which  is 
♦sometimes  sloughed  off.    In  those  cases  in  which  the  ulcerative 
^process  terminates  unexpectedly  before  perforation  of  the  serosa 
I  has  occurred,  in  consequence,  e.  g.,  of  the  escape  of  the  impacted 
'■oreign  body,  cicatrization  with  contraction  of  the  caecum  ensues, 
und  the  entire  appendix  may  be  converted  in  this  way  into  a 
Btnere  band. 

In  the  rectum,  also,  ulcerative  inflammation  {proctitis  ulcer o- 
'?«)  may  occur  as  a  result  of  chronic  mechanical  irritation  from 
.'oreign  bodies,  impacted  faeces,  etc.    Like  typhlitis,  this  alfec- 
non  also  readily  leads  to  chronic  inflammatory  processes  in  the 
!.mmediate  neighborhood  {periproctitis),  with  the  formation  of 
>istul8e,  to  girdle-shaped  ulcerations,  or  to  an  extensive  destruc- 
tion of  mucous  membrane,  with  denudation  of  the  thickened 
oubmucosa,  followed  by  wasting  and  contraction  of  the  rectum. 
tChe  healing  of  such  ulcers  is  very  much  delayed  by  the  fact  that 
i.he  ulcerated  and  undermined  mucous  membrane  is  irritated  by 
i;he  fsecal  masses,  which  Jire  especially  apt  to  accumulate  in  the 
'ower  part  of  the  bowels.    About  the  anus  we  find  also  hemor- 
rhoidal swellings  and  ulcerations,  which  may  be  regarded  partly 
18  the  cause,  partly  as  the  result  of  the  ulcerative  proctitis. 
Essentially  different,  in  an  anatomical  point  of  view,  from 
VOL.  VIL-26 
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these  catarrhal  ulcers  of  tlie  intestines,  although  also  like  them 
resulting  from  inflammatory  J)rocesses  in  the  intestinal  mucous 
membrane,  are  the  follicular  ulcers.  Their  form,  at  least  in  the 
early  stage,  is  always  round  and  funnel-shaped,  with  marked 
thickening  of  the  edges  of  the  mucous  membrane  surrounding 
the  ulcer.  These  characters  may  be  explained  by  the  mode  in 
which  the  follicular  ulcerations  arise :  the  solitary  follicles, 
especially  in  the  lai'ge  intestine,  become  swollen,  as  a  result 
of  catarrhal  irritation,  and  the  cellular  elements  accumulate 
in  the  reticulum,  giving  rise  at  first  to  nodules  which  project 
above  the  level  of  the  mucous  membrane  ;  then  the  newly 
formed  tissue  elements  become  necrosed,  in  consequence  of 
the  mutual  pressure  of  the  cells  upon  each  other ;  finally 
the  apices  of  the  follicular  nodules  give  way,  and  ulcers  are 
formed.  The  surrounding  mucous  membrane  bends  over  down- 
wards towards  the  base  of  the  ulcer,  "  so  that  the  orifices 
of  the  crypts  look  down  into  the  same"  (see  the  very  instruc- 
tive illustration  in  Rokitansky' s  Pathol.  Anat.  III.  1861.  S. 
226).  As  the  suppurative  process  extends,  particularly  in  the 
submucosa,  and  the  tissue  surrounding  the  follicles  becomes 
destroyed,  these  small  ulcers  coalesce  to  form  larger  ones,  and 
the  undermined  edges  of  mucous  membrane  project  over  the  base 
of  the  ulcer,  bleed,  and  become  necrosed.  Healing  is  possible  by 
way  of  cicatrization,  the  borders  of  mucous  membrane  becoming 
applied  to  the  base  of  the  ulcer  and  gradually  drawn  together  by 
the  cicatricial  tissue.  Still  this  result  is  extremely  rare,  if  the 
ulcerative  process  has  once  gained  much  headway.  When,  how- 
ever, a  follicular  ulcer  of  some  size  does  heal,  cicatricial  stenosis 
may  result,  followed  by  chronic  constipation,  just  as  in  the  case 
of  simple  catarrhal  ulceration.  The  situation  of  the  follicular 
ulcers  is  almost  always  in  the  large  intestine,  and  the}'  vary 
considerably  in  number  ;  sometimes  only  a  few  follicles  are  thus 
affected,  while  in  other  cases  the  colon  is  actually  crowded  with 
ulcers.  The  most  extensive  ravages  are  found  in  the  rectum  i 
and  sigmoid  flexure.  The  causes  which  give  rise  to  the  forma- 1 
tion  of  follicular  ulcers  are  the  same  as  those  of  catarrh  of  the( 
large  intestine,  if  we  except  the  follicular  disease  produced  by| 
dysenteric  infection. 
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2.  Peptic  Ulcers. 

Under  this  head  I  include  those  ulcerations  of  the  intestinal 
.  canal  which  are  produced  by  the  action  of  the  digestive  juices. 
;  In  the  article  on  the  round  ulcer  of  the  stomach  and  gastro- 
1  malacia  I  have  considered  the  conditions,  vs^hich  induce  local 
:  self-digestion  of  the  wall  of  the  stomach.  We  there  saw  that 
1  the  gastric  ulcers  were  produced  by  a  great  variety  of  causes, 
:  all  of  which  act  by  interrupting  the  local  circulation,  in  conse- 
i  quence  of  which  the  acid  gastric  juice  can  impregnate  the  wall  of 
!  the  stomach  to  a  greater  depth  and  digest  it,  while,  under  normal 
.  circumstances,  the  blood  circulating  in  the  tissues  renders  them 
I  constantly  alkaline,  so  as  to  protect  them  from  self-digestion, 
]  Pavy' s  experiments  (p.  266)  apparently  prove  decisively  that 
I  this  protection  is  afforded  by  the  alkalinity  of  the  blood,  which 
i  is  incessantly  renewed  in  consequence  of  the  remarkable  vascu- 
!  larity  of  the  wall  of  the  stomach.  But  if  this  were  the  only 
1  protection  which  the  wall  of  the  stomach  possesses  against  self- 
(  digestion,  I  cannot  see  why  the  coats  of  the  intestine,  at  least 
i  in  the  lower  portions  of  the  bowel,  are  not  at  all  times  exposed 
1  to  self-digestion,  because  here  we  have  juices  which  digest  albu- 
1  men  and  have  an  alTcaline  reaction,  so  that  no  chemical  neutrali- 
7  zation,  such  as  takes  place  in  the  stomach,  can  be  exjDected. 
i  Pavy's  experiments  have  shown,  moreover,  that  in  the  stomach 
i  it  is  not  the  epithelium  which  affords  protection  ;  and  if  this  fact 
» apply  also  to  the  intestinal  canal,  the  only  explanation  left  is 
1  this,  viz.,  that  the  peptic  destruction  of  the  mucous  merabrane 
I  is  prevented  by  the  activity  of  the  circulation  in  the  wall  of  the 
i  intestine,  by  which  the  surplus  digestive  juices  not  used  in 
\  transforming  the  chyme  are  absorbed  before  a  digestive  action 
'■  can  talce  place. 

Still  it  cannot  be  disputed  that  in  the  stomach  a  counter- 
k  action  of  the  acidity  of  the  gastric  juice  by  the  alkalinity  of  the 
1  blood  is  of  the  highest  importance  as  a  protection  against  self- 
!  digestion,  because  Pavy's  experiments  have  shown  that,  when 
the  acidity  of  the  gastric  juice  is  increased  to  a  certain  degree, 
the  circulating  blood,  notwithstanding  its  alkalinity  and  its 
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rapid  renewal,  is  no  longer  able  to  check  the  self-digestion  of  the 
coats  of  the  stomach. 

The  prototype  of  the  peptic  ulcers  is  the  perforating  ulcer  of 
the  duodenum.    Most  of  what  has  been  said  in  regard  to  the 
etiology  of  gastric  ulcer  will  apply  also  to  the  causation  of  the 
duodenal  ulcer,  inasmuch  as  the  latter  is  undoubtedly  always 
due  to  the  action  of  the  acid  gastric  juice  ;  on  this  point,  there- 
fore, the  chapter  on  Gastric  Ulcer  is  to  be  consulted.  That  here, 
also,  the  primary  lesion  is  a  local  arrest  of  circulation,  and  that 
the  formation  of  the  ulcer  at  this  point  is  a  secondary  and 
necessary  result  of  the  action  of  the  digestive  juice,  has  been 
made  probable  by  the  experiments  of  Panum,  and  has  been 
directly  demonstrated  by  Merkel's  case,  mentioned  above  (p.  200), 
which  showed  at  the  autopsy  an  embolized  artery  in  the  base  of 
a  duodenal  ulcer.    Another  remarkable  feature  of  the  duodenal 
ulcer  is  its  undeniable  connection  with  burns  of  the  skin.  In 
appearance  this  ulcer  resembles  the  gastric  ulcer  ;  it  has  usually 
a  sloping  shape,  like  a  terrace,  resulting  from  the  fact  that  the 
loss  of  substance  in  the  serosa  is  less  than  in  the  muscularis, 
and  in  the  latter  less  than  in  the  mucosa.    The  edges  are  sharply 
cut,  not  thickened,  and  in  the  older  ulcers  are  indurated,  in  con- 
sequence of  reactive  inflammatory  processes  in  the  vicinity.  The 
■base  shows  no  trace  of  suppuration,  and  is  formed  by  the  mus- 
cularis or  the  serosa  according  as  the  ulceration  has  penetrated 
more  or  less  deeply.    If  the  latter  membrane  be  destroyed,  per- 
foration into  the  peritoneal  cavity  is  produced,  provided  adhe- 
sion to  some  adjacent  abdominal  viscus,  the  liver,  gall-Madder^  or 
pancreas  have  not  already  taken  place,  in  wliich  case  peritonitis 
will  be  avoided,  as  also  when  the  ulcer  penetrates  dkectly  into  the 
dorsal  region.    In  the  latter  case  external  perforation  results,' 
or  an  extensive  gangrene  may  supervene,  which  in  one  instance, 
described  by  Foerster  and  Krauss,  extended  upwards  as  far  as 
the  neck.    Should  the  site  of  the  ulcer  fortunately  become  ad- 
herent to  a  hollow  viscus,  the  rupture  of  the  ulcer  establishes  an 
abnormal  communication  between  two  cavities  ;  thus  fistulse 
between  the  duodenum  and  gall-bladder  have  been  observed 

'  This  location  for  the  perforation  has  been  observed  on  the  right  side  in  the  seventh 
intercostal  space. 
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from  this  caiise.  No  instance  lias  yet  been  recorded  of  a  gastro- 
duodenal  fistula  which  could  be  proved  to  have  resulted  from 
r  the  perforation  of  a  duodenal  ulcer ;  all  the  cases  of  abnormal 
I  communication  between  the  stomach  and  duodenum,  which 
1  have  hitherto  been  noticed,  have  unquestionably  proceeded  from 
i  the  perforation  of  a  gastric  ulcer.  Very  extraordinary  malforma- 
t  tions,  which  are  exceedingly  difficult  to  explain,  such  as  divi- 

>  sion  of  the  stomach  into  two  separate  cavities,  have  been  noticed 
a  as  a  result  of  this  lesion. 

Another  frequent  complication  of  the  ulcer  is  the  erosion  of  a 
1  large  artery;  in  fact,  all  the  arteries  which  could  possibly  be 
a  affected  in  this  way  (the  pancreatico-duodenalis,  the  gastro-duo- 
,  denalis,  etc.),  have  been  found  eroded  ;  in  one  case  (Rayer)  even 
!  the  vena  portse. 

If,  on  the  other  hand,  the  ulcer  ultimately  heals,  it  does  so 
^  by  the  formation  of  a  puckered  cicatrix,  which  may  produce  the 
f  following  results :  stenosis  of  the  lumen  of  the  intestines,  fol- 
i  lowed  by  dilatation  of  the  intestine  behind  the  obstruction  or  by 
G  dilatation  of  the  stomach,  occlusion  of  the  pancreatic  duct  with 
^  atrophy  of  the  pancreas,  or  of  the  ductus  choledoclius  with 
^  stasis  of  the  bile.  In  the  latter  case,  Jaundice  is  superadded  to 
[  the  other  symptoms  of  the  disease ;  but,  except  under  these  cir- 
i  cumstances,  jaundice  is  uncommon,  probably  because  the  mucous 
;  membrane  of  the  duodenum  in  the  neighborhood  of  the  ulcer  is 
;  usually  in  a  normal  condition. 

Krauss's  compilation  of  forty-seven  cases  showed  that  the 
I  ulcer  was  situated,  in  the  great  majority  of  cases,  in  the  upper 
horizontal  portion  of  the  duodenum  ;  occasionally  one-half  of 
the  ulcer  was  situated  in  the  stomach,  the  other  half  in  the  begin- 
ning of  the  duodenum.    As  regards  the  mtmher  of  the  ulcers, 
there  is  usually  only  one,  but  several  are  not  unfrequently  found, 
I  and  it  is  not  at  all  uncommon  to  find  gastric  and  duodenal  ulcers 
■  existing  together. 

Ulcer  of  the  duodenum  is  a  comparatively  rare  disease,  the 

>  proportion  to  gastric  ulcer  being  hardly  one  to  thirty.  The 
•-compilation  of  Krauss  shows  also  that  the  lesion  is  most  fre- 
i  quently  met  with  at  autopsies  of  persons  between  thirty  and 

forty  years  of  age,  and  that  from  sixty  onwards  it  is  rare,  which 
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only  proves  that  this  ulcer  is,  upon  the  whole,  more  frequent  in 
early  than  in  later  life  (see  the  statistics  of  gastric  ulcer).  As 
regards  sex  the  relative  number  of  duodenal  ulcers,  found  by 
Krauss,  in  the  two  sexes  is  very  remarkable  ;  out  of  sixty-four 
cases  fifty-eight  were  men  and  six  were  women,  a  proportion  of 
ten  to  one.  This  prevalence  in  the  male  sex  is  the  more  inconi- 
jDrehensible,  because  the  frequency  with  which  gastric  ulceration 
depends  upon  chlorosis  would  lead  us  to  expect  that  this  cause 
would  predispose  also  to  the  occurrence  of  duodenal  ulceration. 

Ulcers  of  the  same  characteristic  form,  and  evidently  likewise 
of  a  peptic  origin,  have  in  rare  instances  been  found  also  in  the 
lower  portions  of  the  intestine,  viz.,  in  the  upper  portion  of  the 
jejunum  (Wagner),  in  its  lower  portion  (Niemeyer),  and  in  the 
colon  (Lebert — Clauss).  Finally,  ulcers  have  been  observed  by 
Friedreich  and  Aufrecht  in  the  ileum  and  colon  in  connection 
with  amyloid  degeneration  of  the  vessels.  These  cases  may  be 
regarded  as  similar  in  character  to  the  amyloid  ulcers  of  the 
stomach  noticed  by  Merkel,  and  are  to  be  ascribed  to  the  de- 
rangements of  circulation  i-esulting  from  the  degeneration  of  the 
vessels. 

When  we  consider  that  in  the  base  and  edges  of  every  ulcer 
derangements  of  the  circulation  and  probably,  also,  local  stases 
are  always  present,  it  is  obvious  that  even  when  the  ulcer  is  not 
of  hemorrhagic  origin  the  digestive  juices  of  the  intestine  must 
play  an  important  part  in  the  formation  and  enlargement  of  the 
ulcer.  How  important  this  share  is  I  do  not  venture  to  decide ; 
further  light  must  be  obtained  from  experiments.  In  general, 
however,  it  is  safe  to  say,  even  now,  that  the  sharper  the  edges 
of  the  ulcer,  the  less  the  surrounding  inflammation,  the  more  we 
are  justified  in  regarding  the  lesion  as  of  peptic  origin. 


3.  Tuberculous  Ulcers. 

The  only  way  in  which  we  can  be  absolutely  certain  in  regard 
to  the  tuberculous  nature  of  intestinal  ulcers  is  to  include  under 
this  head  only  those  ulcers  in  whose  immediate  vicinity  miliary 
tubercles  can  be  detected.    When  the  tubercles  have  undergone 


INTESTINAL  ULCEKS. 


407 


complete  caseation,  certainty  in  diagnosis  is  impossible,  and  the 
I  tuberculous  character  of  the  ulceration  can  be  inferred  with 
J  some  degree  of  probability  only  when  the  other  lesions  in  the 
i  body  point  in  this  direction. 

Tuberculous  ulceration  in  the  intestines  begins  in  the  foUi- 
i  cnlar  apparatus,  with  swelling  of  the  individual  follicles  and 
I  their  vicinity  from  tuberculous  deposit.    The  newly-formed  cells 
1  become  caseous,  the  superficial  layer  of  the  tubercle  breaks 
<  down,  and  thus  ulcerations  arise  of  a  round,  funnel  shape.  The 
r  enlargement  of  these  ulcers  is  probably  produced  by  the  constant 
!  formation  in  the  base  and  edges  of  the  ulcers  of  new  nodules, 
'  which  themselves  caseate  and  ulcerate.    This  process  of  exten- 
.  sioii,  to  which  the  tuberculous  ulcers  of  the  intestine  exhibit  a 
:  marked  tendency,  takes  place  chiefly  in  a  transverse  direction 
(girdle  shape),  the  same  direction  in  which,  as  noted  by  Rind- 
fleisch,  the  vessels  of  the  intestines  are  distributed.    Tlie  infiltra- 
tion and  necrosis  may,  however,  advance  also  longitudinally, 
and,  finally,  the  individual  ulcers  coalesce  with  each  other  ;  in 
this  way  may  be  explained,  in  part,  the  irregular  dentate  appear- 
ance of  the  edges  of  the  ulcers.    The  ulceration  extends  also  in 
depth,  although  usually  the  muscular  coat  appears  to  be  covered 
by  a  thick  layer  of  connective  tissue.   At  all  events,  the  destruc- 
tive process  advances  in  the  muscularis  slowly,  but  in  the 
lymphatic  vessels  which  pierce  the  muscularis  less  opposition 
is  presented  to  the  progress  of  the  tuberculosis ;  and  thus  it  is 
not  uncommon  to  find  tubercles  ranged  one  after  the  other,  like 
the  links  of  a  chain,  from  the  base  of  the  ulcer  directly  down  to 
the  serosa. 

On  inspection  of  the  outer  surface  of  the  intestine,  the  serosa 
will  be  found  to  be  opaque,  or  reddened,  or  to  contain  unmistak- 
able miliary  tubercles  in  its  tissue  opposite  the  sites  of  the  ulcers. 
In  by  far  the  majority  of  cases  these  are  the  only  lesions  of  the 
serosa  ;  but  occasionally  the  intestines  are  found  to  be  glued  to 
each  other  by  a  local  adhesive  peritonitis,  so  that  when  ulcerative 
destruction  of  the  serosa  occurs  at  a  later  period,  the  ingesta  are 
discharged,  not  into  the  peritoneal  cavity,  but  into  a  sac  formed 
by  the  adherent  intestines.  Thus,  in  one  of  Rindfleisch's  cases, 
a  harmless  rupture  of  this  kind  occurred  at  five  diflierent  places 
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in  one  portion  of  the  intestines;  in  fact,  perforation  into  the 
free  cavity  of  the  peritoneum,  followed  by  perforation-peritonitis, 
is  so  very  rare,  that  in  the  hundreds  of  patients  with  phthisis 
under  my  care  in  the  Erlangen  Hospital,  during  the  past  five 
years,  I  have  seen  this  result  only  twice,  Leudet,  however, 
reports  six  cases  of  his  own  in  which  perforation  of  the  vermi- 
form appendix  occurred  in  phthisical  patients. 

When  the  destructive  process  involves  the  walls  of  the  vessels 
and  the  thrombi  they  may  happen  to  contain,  hemorrhages  occur, 
and  then  the  ulcer  will  be  found  covered  with  clots  of  blood  or 
studded  with  hemorrhagic  infiltrations. 

Healing  in  the  case  of  tuberculous  ulcers  is  extremely  rare, 
although  the  possibility  of  such  an  event  is  not  to  bo  absolutely 
excluded,  for  now  and  then  we  find  more  or  less  cicatrization, 
especially  in  the  girdle-shaped  ulcers,  together  with  a  flexion  and 
narrowing  of  the  bowel. 

A  further  extension  of  the  tuberculous  process  to  parts  out- 
side of  the  intestine  may  take  place  through  the  lymphatic 
vessels.  Thus  we  find  the  mesenteric  glands  enlarged,  caseous, 
and  often  studded  unmistakably  with  tubercles.  That  these  pro- 
cesses—the tuberculous  ulceration  in  the  intestine,  and  the  en- 
largement of  the  mesenteric  glands — are  causall}'-  related  to  each 
other,  has  been  made  still  more  probable  by  the  recent  inves- 
tigations of  Schiippel,  Rindfleisch,  and  others,  who  have  alwaj^s 
been  able  to  detect  minute  miliary  tubercles  in  the  swollen  lym- 
phatic glands. 

The  most  frequent  situation  of  tuberculous  ulcers  is  in  the 
lower  end  of  the  ileum.  This  may  be  their  only  location,  or  the 
process  may  extend  upwards  as  far  as  the  stomach  and  down- 
wards as  far  as  the  rectum  ;  occasionally  the  colon  alone  is 
affected,  particularly  the  cfecum  and  vermiform  appendix.  lu 
children  the  ulcerative  process  seems  to  attack  the  individual 
follicles  of  Peyer's  patches  separately,  since  in  these  cases 
minute  funnel-shaped  ulcerations  are  found  upon  the  swollen 
patches  corresponding  to  the  site  of  the  individual  follicles. 

Tuberculous  ulceration  is  almost  invariably  accompanied  b}'" 
the  signs  of  tuberculosis  in  other  organs. 

A  primary  occurrence  of  this  lesion  is  entirely  rejected  by 
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some  pathologists ;  I  have  myself  never  seen  intestinal  tubercu- 
losis unless  accompanied  by  tuberculosis  elsewhere.    It  is  most 
usually  associated,  as  is  well  known,  with  marked  pulmonary 
:  tuberculosis,  which  in  adults  is  the  predominant  affection,  but  in 
'  children  is  less  developed. 

The  causes  of  the  tuberculous  ulceration  are  of  the  same 
i  nature  as  those  of  tuberculosis  in  general ;  but  this  is  a  subject 
<  which  cannot  be  fully  considered  here.    It  may  be  remarked, 
i  however,  in  reference  to  the  genesis  of  intestinal  tuberculosis, 
that,  in  the  words  of  Virchow,  "the  predisposition  to  tuber- 
1  culosis,  the  hereditary  vulnerability,  resides  in  the  tissues,  and 
that  the  younger  and  more  incompletely  developed  these  are,  the 
more  readily  will  the  vulnerability  manifest  itself  in  the  presence 
of  exciting  causes."    This  may  account  for  the  special  frequency 
of  intestinal  tuberculosis  in  childhood,  a  period  during  which  the 
:  intestines  are  subjected  to  very  numerous  hurtful  influences,  and 
:  are  particularly  liable  to  be  overtaxed  by  indigestible  food. 

Another  question  of  great  importance  is,  whether  tuberculosis 
of  the  intestine  may  not  be  induced  by  the  introduction  of  a 
tuberculous  virus  from  sources  external  to  the  body. 

Although  I  have  thus  far  carefully  refrained  from  committing  myself  to  any 
theory  of  the  genesis  of  intestinal  tuberculosis,  and  although  all  the  evidence  that 
has  been  advanced  during  the  past  eight  years  in  favor  of  the  inoculation  and  in- 
fection theory  of  tuberculosis  seems  to  me  far  from  convincing,  yet  the  experiments 
■which  have  been  made  by  feeding  animals  with  tuberculous  matters  are  so  important 
in  their  bearing  upon  the  causation  of  tuberculosis,  and  especially  intestinal  tuber- 
culosis in  the  human  subject,  that  I  do  not  see  how  I  can  well  avoid  a  brief  reference 
to  them. 

In  the  first  place,  Klebs  has  supposed  that  the  ulcerations  found  in  the  intestines 
of  consumptive  patients  might  be  explained  by  the  swallowing  of  tul)erculous  sputa. 
This  opinion  he  based  upon  a  very  striking  case,  in  which  the  lesions  found  at  the 
autopsy  could  be  accounted  for  in  this  way.  In  addition  to  the  chronic  pulmonary 
tuberculosis,  two  tuberculous  ulcers  were  discovered  in  the  stomach  together  with  a 
secondary  tuljereulosis  of  the  peritoneum.  He  supposed,  therefore,  that  the  swal- 
lowed sputa  might  excite  tuberculosis  of  the  follicles  of  the  small  intestine,  and  in 
this  way  additional  infective  material  might  be  produced,  which,  being  carried  into 
the  lower  portions  of  the  intestines,  would  account  for  the  more  marked  affection  of 
the  large  intestine.  Tliis  hypothesis  received  furthei;  support  from  the  experiments 
of  Malin,  Parrot,  and  Bouley,  who  found  that  animals  fed  with  the  sputa  of  con- 
sumptives died  tuberculous ;  while  Chauveau,  Bollinger,  and  others,  succeeded  in 
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directly  producing  intestinal  ulcerations  in  addition  to  general  tuberculosis  by  feed- 
ing animals  with  pieces  of  tuberculous  lungs,  with  the  meat  of  cattle  suffering  from 
"  pearl-disease,"  etc.  If,  as  these  experiments  seemed  to  prove,  it  is  possible  for 
infection  to  occur  through  the  intestinal  canal,  it  evidently  follows  that  the  use  of 
meat  from  tuberculous  cattle  is  at  least  attended  with  risk.  The  still  greater  danger 
to  the  health  of  the  community  arising  from  the  use  of  milk  from  tuberculous  cows 
has  been  shown  by  the  experiments  of  A.  C.  Gerlach,  Ziim,  and  Klebs.  The  last 
observer  has  come  to  the  conclusion  "that  the  milk  of  tuberculous  cows  has  the 
power  to  excite  tuberculosis  in  various  animals,  and  that  the  disease  usually  begins 
with  intestinal  catarrh,  then  extends  to  the  mesenteric  glands,  liver,  and  spleen,  and 
finally  to  diffuse  miliary  tuberculosis  of  the  thoracic  organs — in  fact,  runs  the  same 
course  as  scrofula  and  secondary  tuberculosis  in  the  human  subject."  The  results 
of  these  experiments  afford  a  natural  explanation  of  the  occurrence  of  tuberculosis 
in  children  without  any  hereditary  predisposition,  but  who  have  been  fed  with  milk 
from  tuberculous  cows,  or  have  had  consumptive  wet-nurses. 

In  the  present  unsettled  state  of  the  question  in  regard  to  the 
pathologico-anatomical  identity  of  human  and  animal  tubercu- 
losis, and  in  the  absence  of  a  sufficient  number  of  feeding  experi- 
ments to  decide  so  eminently  important  a  question,  all  that  can 
be  said  is,  that  the  possibility  of  an  infection  by  tuberculous 
virus  introduced  into  the  intestine  from  without  can  neither  be 
positively  affirmed  nor  denied,  and  that  further  experiments  on  a 
most  extensive  scale  are  extremely  desirable.  The  etiology  of 
human  tuberculosis,  and  particularly  the  tuberculosis  of  chil- 
dren, it  seems  to  me,  can  be  profitably  studied  in  regard  to  this 
question  only  by  means  of  large  statistics,  by  a  careful  super- 
vision of  dauies,  etc. 

Symptomatology. 

The  clinical  symptoms  produced  hy  an  ulcerative  process  in 
the  intestines  are  hy  no  means  characteristic^  and  so  long  as 
the  ulcer  is  not  directly  accessible  to  inspection,  or  is  Tinaccom- 
panied  by  unequivocal  secondary  results  of  a  severe  character, 
particularly  perforation  into  the  peritoneal  cavity,  the  diagnosis 
in  the  great  majority  of  cases  will  be  necessarily  uncertain,  and 
will  scarcely  rise  above  a  mere  suspicion.  It  is  not  to  be  won- 
dered at,  therefore,  that  ulcers  are  often  found  in  the  intestines 
without  the  slightest  evidence  of  their  existence  during  life.  On 
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the  otlier  hand,  in  diseases  like  typhoid  fever  and  pulmonary 
tuberculosis,  which  are  attended  by  ulceration  of  the  intestines, 
the  severity  of  the  intestinal  symptoms — for  instance,  the  amount 
of  diarrhcea — is  a  very  unsafe  guide  in  regard  to  the  amount  of 
ulceration.  The  following  cases,  which  were  observed  recently 
in  immediate  succession,  illustrate  this  point : 

Case  1. — During  the  last  six  months,  severe  pains  in  the  abdomen,  persistent 
diarrhoia,  and  a  corresponding  degree  of  emaciation.  For  tlie  last  three  months, 
symptoms  of  condensation  of  botli  apices.  Tlie  autopsy  revealed  two  small  ulcers, 
as  large  as  lentil  seeds,  in  the  large  and  small  intestines,  together  with  advanced 
tuberculosis  of  the  lungs. 

Case  2. — Typhoid  fever,  with  persistent  diarrhcea;  from  four  to  six  discharges 
daily.  After  death,  which  occurred  at  the  height  of  the  typhoid  process,  a  single 
ulcer  was  found  upon  tlie  othe^'wise  uninflamed  small  intestine. 

On  the  other  hand,  cases  not  unfrequently  occur  in  which 
there  has  been  constipation  instead  of  diarrhcea,  and  yet  the 
autopsy  shows  a  diffuse  ulcerative  process  in  the  large  and  small 
intestines.  Such  occurrences  are  obviously  to  be  explained  by 
the  fact  that  the  diarrhoea  depends  chiefly  upon  the  increase  of 
the  peristaltic  movements  of  the  large  intestine,  particularly 
its  lower  portion.  Normally,  the  chyle  passes  through  the  small 
intestine  very  rapidly — in  fact,  will  make  its  appearance  in  a 
fistula  of  the  ascending  colon  within  a  few  hours  ;  hence,  as  far 
as  the  causation  of  diarrhcea  is  concerned,  a  greater  or  a  less 
delay  in  the  ileum  or  caecum,  where  the  ulcers  are  chiefly  located, 
is  evidently  of  comparatively  little  importance.  A  part  of  the 
causation  of  the  diarrhcea  must,  of  course,  be  sought  for  in  the 
ulcers  themselves— at  least,  as  soon  as  they  have  acquired  any 
considerable  size.  Aside  from  the  irritation  of  the  nerves  in  the 
base  of  the  ulcer,  by  which  increased  peristalsis  may  possibly  be 
excited,  the  loss  of  absorptive  power  produced  by  the  destruction 
of  the  absorbent  vessels  in  the  ulcers  will  of  itself  occasion  an 
excessive  flow  of  the  intestinal  fluids  into  the  lower  parts  of  the 
bowel,  and  may  thus  possibly  produce  diarrhcea.  This  factor  is 
to  be  taken  into  account  particularly  in  the  explanation  of  the 
persistent  diarrhcea  in  the  intestinal  tuberculosis  of  children 
(tabes  mesenterica).    Generally,  however,  when  diarrhcea  accom- 
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panies  ulceration  of  the  intestines,  it  is  produced  by  a  more  or 
less  extensive  catarrh,  and  it  is  always  to  this,  rather  tlian  to  the 
special  intensity  of  the  ulcerative  process,  that  a  persistent  diar- 
rhoea under  these  circumstances  is  to  be  ascribed. 

Still  more  important,  in  reference  to  the  diagnosis  than  the 
frequency,  is  the  character  of  the  stools.  The  frequent  presence 
of  Mood  is  decidedly  suspicious,  since  bloody  stools  are  very  rare 
during  the  course  of  simple  catarrhal  diarrhoea,  and  never  occur 
under  these  circumstances  unless  the  inflammation  is  very  acute 
or  there  is  an  abnormal  lacerability  of  the  intestinal  vessels. 
Besides  enteritis,  the  other  causes  of  hemorrhage  must  of  course 
be  excluded,  especially  portal  congestion,  hemorrhoids,  neoplasms 
of  the  intestines,  etc.  In  the  perforating  ulcers  of  the  duodenum 
profuse  hemorrhage  is  a  very  common  symptom,  occurring,  accord- 
ing to  Krauss,  in  one-half  the  cases.  The  blood  which  has  escaped 
from  the  eroded  vessel  in  the  ulcer  may  be  discharged  upwards, 
downwards,  or  in  both  directions  at  the  same  time  ;  in  fact,  hema- 
temesis,  in  addition  to  the  bloody  stools,  has  very  generally  been 
reported  as  one  of  the  symptoms  of  the  duodenal  ulcer.  The 
blood  varies  in  color  from  its  natural  red  to  a  dark  or  even  black 
hue,  according  to  its  quantity  and  the  rapidity  of  its  discharge. 
When  the  ulcers  are  situated  in  the  lower  parts  of  the  intestinal 
canal,  where  the  faecal  masses  are  already  formed,  the  latter  are 
discharged  with  an  external  coating  of  blood,  but  when  the 
hemorrhage  proceeds  from  a  higher  source  the  blood  is  inti- 
mately mixed  with  the  fajces.  In  tuberculous  ulceration,  this 
admixture  is,  in  my  experience,  rather  unusual,  probably  be- 
cause, as  happens  also  in  the  case  of  follicular  ulcers,  a  slight 
coating  of  blood  over  the  fsecal  masses  is  either  rubbed  off  by  the 
intestinal  wall  on  their  way  to  the  sphincter,  or  else  it  is  changed 
by  the  digestive  processes  in  the  large  intestine  so  as  to  become 
unrecognizable. 

Pus  may  be  expected  in  the  stools  only  when  the  ulcers  are 
situated  in  the  lowermost  parts  of  the  large  intestine;  in  the 
upper  portions  there  can  hardly  be  said  to  be  an  actual  purulent 
discharge  upon  the  ulcerated  surface,  because  the  digestive  juices 
not  only  constantly  wash  the  base  of  the  ulcer  and  carry  off  the 
pus  along  with  them,  but  also  by  their  peptic  action  check  its 
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formation.  At  the  same  time,  it  should  not  be  forgotten  that  the 
cells  of  the  intestinal  juice  resemble  pus  cells  so  closely  that  it  is 
difficult  to  decide  whether  the  cells  mixed  with  the  faeces  are  pus 
corpuscles  or  not. 

Particularly  characteristic  of  ulceration  is  the  presence  in  the 
discharges  of  masses  of  mucus,  which  represent  the  form  of  the 
ulcer — the  "  transparent  particles  of  mucus  resembling  frog- 
spaion  or  hoilecl  sago  grains  "  (Bamberger).  These  masses  are 
probably  produced  by  the  accumulation  of  mucus  in  the  funnel- 
shaped  ulcers,  which  arise  from  the  ulceration  of  the  follicles, 
the  casts  thus  formed  being  thrown  off  entire.  At  all  events,  the 
secretion  comes  from  the  Lieberkiihnian  follicles,  and  probably 
from  those  in  which,  as  before  described,  the  orifices  look  down 
towards  the  base  of  the  ulcer.  A  large  part  of  these  "mucous 
masses"  are,  however,  not  mucus  at  all,  but  imperfectly  digested 
starch,  as  Virchow'  pointed  out  some  time  ago. 

Vomiting  occurs  as  a  direct  result  of  the  ulcerative  process 
only  in  the  case  of  a  duodenal  ulcer,  and  is  then  due  to  the  prox- 
imity of  the  ulcer  to  the  pylorus.  The  pylorus  may  thus  be  kept 
in  a  state  of  constant  contraction,  and  vomiting  movements  on 
the  part  of  the  stomach  may,  in  this  way,  be  excited  at  intervals. 
This  sj^mptom  may  occur,  however,  as  a  complication  of  tlve 
ulcerative  process,  wherever  situated,  if  the  inflammation  has 
excited  irritation  of  the  peritoneum,  vomiting  being,  as  is  well 
known,  one  of  the  most  frequent  symptoms  of  such  irritation. 

Icterus,  like  the  vomiting,  is  peculiar  to  ulcers  of  the  duode- 
num, and,  as  we  have  seen  above,  is  an  extremely  rare  symptom. 
If  a  long-continued  jaundice  occur  during  the  course  of  a  duo- 
denal ulcer,  it  is  probably  due  to  a  closure  of  the  ductus  chole- 
dochus  by  a  permanent  obstruction,  generally  a  cicatrix. 

In  a  case  observed  by  Barker,  the  jaundice  was  the  result  of  the  extension  of  a 
catarrhal  inflammation  of  the  gall-bladder,  which  communicated  with  a  perforating 
ulcer  of  the  duodenum. 

In  rare  cases,  icterus  may  occur  in  connection  with  an  ulcera- 
tive process  lower  in  the  intestines,  in  consequence  of  the  exten- 
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sion  of  the  accompanying  catarrh  to  the  duodenum,  or  the  jaundice 
may  be  a  symptom  of  pyaemia,  resulting  from  the  suppuration 
produced  by  a  perforating  intestinal  ulceration. 

As  regards  the  pain,  which  is  said  to  accompany  the  forma- 
tion of  intestinal  ulcers,  its  wholly  subjective  and  very  ambig- 
uous character  renders  it  of  less  symptomatic  importance  than 
has  commonly  been  ascribed  to  it.  But  if  the  pain  can  be  defi- 
nitely located,  if  it  be  considerably  aggravated  by  slight  pressure 
and  be  attended  by  vomiting,  the  symptom  ought  not  to  be 
neglected,  because  now  an  irritation  of  the  peritoneum  by  the 
ulcer  may  be  regarded  as  certain.  In  ulcerations  of  the  caecum, 
or  vermiform  appendix,  this  result  is  particularly  common ;  in 
fact,  it  is  the  occurrence  of  sharp  peritoneal  pains  which  usually 
calls  attention  to  the  ulcerative  process,  the  long  previous  exist- 
ence of  which  had  been  concealed  by  the  absence  of  symptoms. 
The  character  of  the  pain  is  undoubtedly  influenced  by  the 
locality  where  the  ulcers  are  situated.  Thus  the  duodenal  ulcer 
is  accompanied  by  cardialgic  attacks^  which  usually  come  on 
some  time  after  eating  (though  not  very  much  later  than  in  gas- 
tric ulcer),  and  differ  in  no  respect  from  the  cardialgias  produced 
by  morbid  conditions  of  the  stomach.  The  pains  in  these  cases 
are  sometimes  paroxysmal,  sometimes  continuous  ;  usually  they 
are  aggravated  by  pressure  upon  the  epigastrium,  and  occasion- 
ally are  more  severe  during  the  night  (Mayer,  p.  106).  Usually, 
eating  excites  the  pain,  and  vomiting  relieves  it,  but  sometimes 
eating  gives  striking  relief.  Ulcers  in  other  parts  of  the  intes- 
tines may  give  rise  to  coliclcy  pains  and  rectal  ulcers  to  tenesmus— 
that  peculiar  bearing-down  feeling  which  conveys  to  the  patient 
the  impression  as  if  something  were  sticking  in  the  rectum  and 
had  to  be  gotten  rid  of,  and  which  is  accompanied  by  a  convul- 
sive contraction  of  the  sphincter. 

Whether  the  fever  attending  the  ulcerative  process  depends 
upon  the  latter  or  upon  the  fundamental  disease,  it  is  difficult 
to  decide  with  certainty,  and  yet  the  absence  of  fever  in  cases  of 
ulcer  of  the  duodenum  would  seem  to  show  that  this  symptom 
is  due  entirely  to  the  fundamental  disease— the  tuberculosis  or 
the  intestinal  catarrh.  When  fever,  increased  pain,  and  vomiting 
set  in  during  the  course  of  a  hitherto  afebrile  disease,  attended 
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by  symptoms  of  intestinal  ulceration,  siicli  a  combination  of 
symptoms  points  to  the  onset  of  peritonitis. 

When  the  ulcerative  process  is  of  a  very  diffuse  character, 
and  continues  for  a  considerable  time,  the  general  health  be- 
comes impaired,  though  here,  also,  it  is  the  fundamental  disease 
which  is  chiefly  responsible  for  the  deterioration  of  health. 
When  we  bear  in  mind,  however,  that  in  cases  of  intestinal  ulcer- 
ation the  absorption  of  the  digested  food  in  the  intestine  is  hin- 
dered by  the  destruction  of  a  certain  portion  of  the  lymphatics, 
and  that  this  deficient  absorption,  as  recent  investigations  in  re- 
gard to  the  digestive  process  in  the  colon  have  shown,  must 
exert  an  important  influence  upon  the  nutrition  of  the  entire 
body  ;  when  we  consider,  moreover,  that,  before  the  food  can  be 
absorbed,  it  is  discharged  from  the  body  in  an  imperfectly  digest- 
ed form,  either  by  vomiting,  when  the  ulcer  is  located  in  the 
duodenum,  or  by  diarrhoea,  when  the  lesion  is  situated  lower 
down,  it  is  difficult  to  see  how  an  ulcerative  process  can  continue 
for  any  considerable  time  in  the  intestinal  canal  without  of  itself 
seriously  interfering  with  nutrition  of  tlie  body.  Hence,  the 
great  appropriateness  of  the  term — tabes  mesenterica — which  the 
older  writers  employed  for  certain  forms  of  intestinal  ulceration. 

In  some  cases  of  intestinal  ulcers  a  tumor  can  be  distinctly 
felt,  or  even  seen,  in  the  region  of  the  ulcer.  In  the  case  of 
the  perforating  duodenal  ulcer,  the  tumor  may  be  formed  by 
the  pancreas  which  has  become  secondarily  enlarged  and  indu- 
rated (Wunderlich) ;  in  ulcerations  of  the  caecum,  or  vermiform 
appendix,  by  the  products  of  the  local  peritonitis,  which  either 
precedes  the  occurrence  of  perforation,  or  serves  as  a  safeguard 
against  it.  In  the  typhli tic  ulcerations  the  tumor  is  of  consid- 
erable size,  because,  in  addition  to  the  peritoneal  exudation  and 
inflammatory  thickening  of  the  coats  of  the  bowel,  we  have  also 
an  accumulation  of  faeces  caused  by  paresis  of  the  musculature 
of  the  caecum.  The  tumor  in  these  cases  is  situated  in  the  right 
ileo-inguinal  region,  just  above  Poupart's  ligament,  with  its  long 
axis  directed  inwards  and  downwards  towards  the  median  line. 
It  is  frequently  of  quite  a  solid  consistence,  very  tender  to 
the  touch,  sometimes  of  a  sharply  defined,  at  other  times  of  a 
rather  diffuse  outline,  and  dull  or  dull-tympanitic  on  percus- 
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sion.  The  disappearance  of  the  tumor  takes  place  very  grad- 
ually, often  occupying  weeks  or  months,  unless  the  occurrence 
of  a  general  peritonitis,  or  the  escape  of  air  into  the  peritoneal 
cavity,  conceals  its  examination.  When  the  cellular  tissue, 
which  lies  behind  the  caecum  upon  the  fascia  iliaca,  is  implicated 
in  the  inflammatory  process,  or  when  the  peritoneal  exudation 
in  the  vicinity  of  the  caecum  presses  upon  the  ilio-psoas  muscle, 
the  free  contractions  of  this  muscle  will  be  impeded,  and  the 
lumbar  nerves,  which  pass  through  this  muscle,  will  be  com- 
pressed. This  is  the  explanation  of  the  pains  and  abnormal 
sensations  (formication,  etc.),  which  occasionally  occur  in  the 
lower  extremities  and  genitalia  in  typhlitis  or  perityphlitis,  and 
also  of  the  difficulty  in  flexing  the  right  thigh  upon  the  abdomen. 
When  the  exudation  presses  upon  the  iliac  vein,  thrombosis  may 
be  produced  in  this  vessel,  and  thus  give  rise  to  oedema  in  the 
right  leg. 

It  must  be  evident,  from  our  consideration  of  the  subject  thus 
far,  that  the  symptoms  which  attend  the  ulcerative  process  in 
the  intestines  are  in  no  respect  pathognomonic  ;  for  the  symp- 
toms last  mentioned,  which  are  of  a  much  more  objective  and 
distinctive  character  than  those  earlier  described,  belong,  in  real- 
ity, not  so  much  to  the  ulcerative  process  itself,  as  to  the  further 
changes  which  result  from  it. 

When  the  ulceration  of  the  intestinal  wall  has  extended  to 
the  peritoneum,  perforation  of  the  latter  and  the  occurrence  of 
general  peritonitis  will  ensue,  unless  prevented  by  adhesive 
inflammation  or  the  other  causes  above  described.    Usuallj'-  this 
result  is  accompanied  by  an  escape  of  air,  as  shown  by  the  dis- 
appearance of  the  liver  dulness,  etc.     Under  special  circum- 
stances, however,  the  escape  of  air  into  the  peritoneal  cavity  ' 
fails  to  occur,  although  the  perforation  has  taken  place  at  a  part 
where  the  serosa  surrounds  the  entire  circumference  of  the  intes- 
tine—for instance,  when  the  bowel  is  perforated  posteriorly  and  j 
is  at  the  same  time  more  or  less  immovable.  The  following  case, 
recently  observed  by  me,  may  serve  as  an  illustration  of  this 
point : 

'  Berichte  der  Jenaer  Klinik.  S.  44. 
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A  woman,  suffering  from  stenosis  and  insufficiency  of  the  mitral  valve,  was 
attacked  witli  a  chill  of  an  hour's  duration ;  the  expectoration  Avas  bloody,  and 
■.examination  of  the  chest  revealed  dulness  over  the  right  inferior  lobe.  Vomiting 
let  in  at  once;  temperature,  102°  F.  ;  intense  pain  in  the  epigastrium,  and  disten- 
;:ion  of  the  abdomen.  The  dulness  on  percussion  extended  as  far  as  the  extremity 
of  the  ensiform  cartilage  and  to  the  curve  of  the  ribs.  A  diagnosis  was  accordingly 
made  of  hemorrhagic  infarction  of  the  lung,  complicated,  in  all  probability,  with 
peritonitis ;  but  it  was  impossible  to  determine  the  cause  of  the  latter.  Death  took 
place  thirty  hours  after  the  onset  of  the  acute  symptoms. 

The  autopsy  cleared  up  the  obscurity  of  the  case.  In  addition  to  the  stenosis 
land  insufficiency  of  the  mitralis,  and  the  hemorrhagic  infarction,  the  following 
lesions  were  found  in  the  abdominal  cavity:  a  considerable  quantity  of  reddish- 
.7ellow,  turbid  fluid ;  a  loose,  reticulated,  grayish-yellow  deposit  of  fibrin  covering  the 
Qintestines ;  and,  on  thefosterior  aspect  of  the  duodenum,  near  its  commencement,  an  ulcer, 
'ado  ctm.  in  length  by  half  a  ctm.  in  breadth,  with  a  slightly  raised  border,  which  ulcer 
had  produced  a  j)erforation  of  the  size  of  a  lentil  near  the  attachment  of  the  duodenum. 

In  consequence  of  the  entire  absence  during  life  of  all  indications  of  a  severe 
riffection  of  the  digestive  tract,  the  existence  of  the  duodenal  ulcer  had  not  been 
suspected,  nor  had  there  been  the  usual  signs  of  the  perforation  of  an  air-containing 
'  vbdominal  viscus,  such  as  the  displacement  of  the  abdominal  organs  by  the  pressure 
of  the  air.  The  failure  of  the  gas  to  escape,  even  after  the  lapse  of  thirty  hours, 
iiaiight  be  readily  explained  by  the  locality  of  the  perforation,  the  intestine  being 
ittiere  less  mobile  than  it  is  elsewhere,  while  in  the  recumbent  position  of  the  patient 
S:;he  semi-solid  fceces  would  naturally  sink  downwards  and  backwards,  and  the  gas 
rwould  accumulate  anteriorly  {i.e.,  superiorly). 

In  those  parts  of  the  intestines  which  are  not  covered  by  a 
( serous  coat,  viz.,  the  posterior  wall  of  the  second  and  third 
iivisions  of  the  duodenum  and  that  of  the  ascending  and  de- 
scending colon,  ulcerative  perforation  may  occur  without  im- 
plicating the  peritoneum ;  in  these  cases  the  ulcerative  process 
extends,  per  contiguitatem,  to  the  cellular  tissue  about  the  large 
'Vessels  on  the  posterior  wall  of  the  abdomen,  and  particularl}'-  to 
:he  cellular  tissue  in  the  vicinity  of  the  kidneys  and  quadratus 
umborum. 

As  an  aid  to  the  diagnosis  in  particular  cases,  we  give  below 
I  brief  sketch  of  the  various  groups  of  symptoms  which  are 
iproduced,  according  as  the  disease  is  modified  by  its  locality 
ind  mode  of  origin. 

The  duodenal  ulcer  in  many  cases  first  manifests  itself  by 
:he  symptoms  which  immediately  usher  in  the  fatal  result,  the 
iisematemesis  or  the  rapidly-fatal  perforation  taking  place  in  the 
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midst  of  apparent  health.  Usually,  however,  even  when  the 
duodenal  disease  runs  a  rapid  course,  careful  inquiry  into  the 
general  health  of  the  patient  will  show  that  he  has  previously 
suffered  from  slight  dyspeptic  symptoms — oppression  in  the 
epigastrium  and  uncomfortable  feelings  after  meals.  In  the 
more  gradually  developed  cases  the  symptoms  are  very  similar 
to  those  of  simple  gastric  ulcer.  The  pains  are  sometimes  con- 
fined to  the  right  hypochondrium  ;  in  some  cases  they  are  of  a 
continuous  character  ;  in  others  they  occur  in  paroxysms  after 
eating  ;  or  they  are  increased  by  external  pressure.  Vomiting 
of  the  contents  of  the  stomach,  with  or  without  admixture  of 
blood,  appears  to  be  comparatively  infrequent,  unless  the 
duodenal  ulceration  have  superinduced  a  dilatation  of  the 
stomach.  Icterus  must  be  regarded  as  a  rare  complication. 
The  fatal  catastrophe  is  ushered  in  either  by  severe  peritoneal 
pain,  followed  by  the  symptoms  of  perforation,  or  by  vomiting 
and  purging  of  blood.  If  the  blood  be  retained,  instead  of  being 
discharged,  death  may  occur  rapidly,  with  the  symptoms  of 
internal  hemorrhage.  Only  in  very  exceptional  cases  does  cica- 
trization of  the  ulcer  take  place  with  the  above-mentioned  after- 
symptoms — dilatation  of  the  stomach  or  chronic  icterus.  De- 
rangement of  the  general  health  is  also  very  rare.  The  diag- 
nosis is  always  doubtful,  and  a  distinction  from  gastric  ulcer  is 
well-nigh  impossible.  The  situation  of  the  ulceration  in  the 
duodenum  may,  however,  be  suspected,  if  the  pains  are  felt 
exclusively  in  the  right  hypochondrium,  if  the  blood  passes  off 
in  a  downward  direction,  and  if  the  history  of  the  case  shows 
the  previous  occurrence  of  an  extensive  burn  of  the  skin. 

Ulceration  of  the  ccecum  or  vermiform  appendix  gives  rise, 
as  is  well  known,  to  very  striking  symptoms.  In  some  cases 
the  attack  occurs  suddenly  without  premonitory  symptoms,  in 
others  it  is  preceded  by  constipation,  dull  pain  in  the  abdomen, 
attacks  of  colic,  and  other  like  abdominal  derangements  of  a 
general  nature.  The  immediate  attack  is  ushered  in  by  severe 
pain  limited  to  the  right  side  of  the  abdomen,  increased  by 
motion,  even  by  breathing,  and  aggravated  to  its  greatest  inten- 
sity by  pressure  upon  the  right  inguinal  region.  Palpation  in 
this  location  reveals  a  tumor  with  the  characteristics  described 
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ibove,  composed  partly  of  impacted  faeces  and  partly  of  inflam- 
uatory  exudation  ;  the  percussion  note  is  dull,  or,  at  least,  dull 
ympanitic,  and  the  movements  of  the  right  thigh  are  painful. 
Ilie  occurrence  of  peritonitis  will  be  shown  by  fever,  vomiting 
sometimes  of  fseces),  singultus,  and  an  increasing  intensity  of 
he  pain,  while  this  diagnosis  will  be  placed  beyond  doubt  by 
lie  collapse  of  the  patient,  the  coldness  of  the  extremities,  the 
neteorism,  and  the  dyspnoea.  In  the  milder  cases,  in  which  a 
ircumscribed  peritonitis  occurs  without  rupture,  or  a  rupture 
akes  place  without  the  escape  of  any  considerable  quantity  of 
he  contents  of  the  intestine,  healing  is  still  possible  either  by 
he  exudation  becoming  encysted  and  gradually  absorbed,  or  by 
lie  intestine,  particularly  the  caecum,  becoming  again  permeable, 
nd  regaining  its  former  contractile  power.  In  the  severe  cases 
he  circumscribed  inflammation  extends  to  the  surrounding  parts 
-the  psoas  muscle  or  the  cellular  tissue  around  the  kidneys  and 
ectum  (perinephritis,  or  proctitis) — or  it  may  go  on  to  produce 
.angrene,  etc.  (see  above). 

If  the  encysted  exudation  ruptures  into  one  of  the  hollow 
bdominal  viscera  a  complete  cure  may  even  now  be  effected,  as 
■cently  happened  in  one  of  my  cases,  in  which  the  abscess  in  the 
eighborhood  of  the  vermiform  appendix  discharged  into  the 
ctum,  and  the  escape  of  fseces  into  the  cavity  of  the  abscess 
as  prevented  probably  by  the  valvular  nature  of  the  perfora- 
■on  and  by  the  pressure  of  the  surrounding  intestines  upon  the 
all  of  the  abscess.  On  the  other  hand,  death  may  result  from 
he  supervention  of  pysemia,  or  from  a  subsequent  rupture  of 
lie  encysted  exudation  into  the  free  cavity  of  the  peritoneum, 
a  the  latter  case  the  same  symptoms  occur  as  when  the  perfora- 
on  of  the  csecum  or  vermiform  appendix  is  immediately  fol- 
)wed  by  the  symptoms  of  a  general  peritonitis. 

Usually  it  is  impossible  to  determine  whether  the  csecum  or 
ermiform  appendix  is  the  starting-point  of  these  urgent  symp- 
>ms.  In  a  doubtful  case  it  is  always  more  probable  that  the 
Iceration  affects  the  vermiform  appendix,  since,  according  to 
•amberger,  this  portion  of  the  intestine  is  the  seat  of  the  ulcera- 
on  in  about  four-fifths  of  the  cases  of  fatal  peritonitis,  starting 
I  the  ceecal  region.    In  general  this  diagnosis,  as  opposed  to 
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that  of  an  ulcerative  typhlitis,  will  be  more  certain  if  the  history 
of  the  case  shows  that  the  patient  has  been  attacked  suddenly 
in  the  midst  of  health,  and  if  the  presence  of  a  sohd  tumor  in 
the  cifical  region  is  discovered,  not  at  the  very  outset  of  tlie 
attack,  but  only  after  the  development  of  the  circumscribed 
peritonitis.  In  typhlitis  the  tumor  is  to  a  large  degree  formed  by 
an  accumulation  of  ffeces,  and  will  therefore  be  detected  at  the 
start,  while  the  ulceration  and  perforation  of  the  cfecum  are 
preceded  by  symptoms  of  functional  derangement  of  this  part 
of  the  intestine,  fsecal  impaction,  attacks  of  colic  and  tenderness 
in  the  right  inguinal  region. 

Ulcerations  of  the  rectum,  on  account  of  their  situation 
where  they  can  be  directly  examined  by  the  finger,  bougie,  and 
speculum,  are  more  readily  diagnosticated  than  ulcers  in  other 
parts  of  the  intestines.  They  are  attended  by  tenesmus,  pain  in 
defecation,  and  by  the  discharge  of  pus  and  blood,  which  present 
an  unaltered  appearance  because  they  come  from  points  near  the 
outlet  of  the  intestinal  canal.  The  bowels  are  in  some  cases 
constipated  in  consequence  of  the  accumulation  of  the  fgeces 
above  the  ulcerations,  in  other  cases  there  is  diarrhoea.  These 
symptoms  may,  of  course,  all  be  absent,  and  then  the  doubt  is 
to  be  cleared  up  only  by  the  discovery  of  fixed  points  of  pain  on 
the  introduction  of  the  finger  or  bougie,  which,  when  withdrawn, 
are  found  covered  with  blood  or  pus.  If  the  ulceration  result 
in  perforation,  the  rupture  may  take  place  into  the  bladder, 
vagina,  or  externally  ;  and  in  the  latter  case  a  i-ectal  fistula  ^vill 
be  formed. 

The  diagnosis  of  follicular  ulcers,  higher  up  in  the  different 
portions  of  the  colon,  is  less  certain.  In  protracted  cases  of 
intestinal  catarrh,  attended  by  blood  and  mucus  in  the  stools, 
particularly  the  above-mentioned  lumps  of  mucus  resembling 
sago  grains,  these  follicular  ulcers  are  to  be  borne  in  mind.  The 
marasmus,  which  sometimes  occurs  during  this  variet}'-  of  intes- 
tinal ulceration,  is  to  be  ascribed  to  the  imperfect  absorption  of 
the  food  by  the  ulcerated  intestine.  The  occuri-ence  of  severe 
pain,  increased  by  pressure  at  certain  places  in  the  course  of  tlie 
colon,  points  to  the  possible  supervention  of  peritonitis.  Al- 
though this  event  is  rare  in  follicular  ulceration,  it  is  to  be( 
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ipprehended,  if  the  tender  region  be  occupied  by  a  tumor  resem- 
iling  that  of  typhlitis.  The  stools  vary  in  character  ;  attacks 
.f  diarrhoea  alternate  with  the  discharge  of  scybalfe  covered  with 
'lood  and  mucus,  and  obstinate  constipation  ensues  when  the 
ilcers  heal,  and  leave  cicatrices  which  stenose  the  lumen  of  the 
iitestine.  The  intercurrent  attacks  of  diarrhoea  in  these  cases 
ire  due  to  the  catarrh  excited  by  the  irritating  solid  f fecal 
nasses,  which  occasionally  adhere  to  the  wall  of  the  intestine  in 
;uch  a  way  as  to  leave  a  central  canal  through  which  the  thinner 
■a3ces  are  discharged.  Extensive  follicular  ulceration,  particu- 
arly  in  children,  may  terminate  fatally  with  symptoms  of  ma- 
asmus,  especially  if  the  appetite,  which  has  hitherto  been  main- 
ained,  be  finally  lost. 

It  is  usually  very  difficult  to  decide  whether  the  suspected 
ntestinal  ulcers  in  children  are  of  a  tuberculous  nature  or  not. 
Tuberculous  ulceration  will  be  indicated  by  the  more  intense  and 
iiore  continuous  fever,  the  greater  emaciation,  the  evidence  of 
•ondensations  in  the  lungs,  and  of  an  hereditary  predisposition, 
md,  finally,  as  may  be  possible  in  some  instances,  by  the  palpa- 
ion  through  the  abdominal  wall  of  swollen  tuberculous  mesenteric 
dands.  These  glands  present  the  feeling  of  comparatively  im- 
nobile  tumors  about  the  size  of  a  nut ;  but  unfortunately  they 
requently  escape  detection  in  consequence  of  the  tympanitic 
Ustention  of  the  abdomen  by  gas,  which  renders  any  palpation 
)f  the  deeper  lying  parts  impossible.  Notwithstanding  the  fre- 
iuency  of  tuberculous  ulcerations  during  the  course  of  phthisis, 
t  is  difficult  to  make  a  certain  diagnosis  of  their  existence  during 
ife.  To  be  sure,  the  presence  of  continuous  diarrhcBa,  the  ad- 
nixture  of  traces  of  blood  in  the  fseces,  and  the  tenderness  of  the 
ibdomen  at  certain  places,  especially  the  ileo-csecal  region,  may 
nduce  a  suspicion  that  intestinal  tuberculosis  has  been  super- 
idded  to  the  pulmonary  affection ;  but  how  little  reliance  can  be 
jlaced  upon  these  symptoms  must  be  sufficiently  evident  from 
lie  preceding  considerations.  Not  until  a  severe  intestinal 
lemorrhage  or  a  perforation-peritonitis— both  of  which,  however, 
ire  very  rare  complications  of  tuberculous  ulceration  of  the  in- 
estines— change  the  scene,  and  almost  invariably  terminate  it,  can 
the  diagnosis  be  made  with  much  certainty.    A  cure  is  never  to 
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be  expected ;  tlie  partial  cicatrizations  lead  to  stenosis  and 
flexions  of  the  bowel  with  chronic  constipation,  while  the  ulcers, 
cicatrices,  and  tuberculosis  of  the  mesenteric  glands  involve  a 
permanent  loss  of  absorbent  vessels,  so  that  the  nutrition  is  al- 
ways impaired  and  the  emaciation  in  consumptives  materially 
promoted  by  the  intestinal  tuberculosis. 

Prognosis. 

The  prognosis  is  unfavorable  in  every  form  of  intestinal 
ulceration,  and  particularly  so  in  tuberculous  ulceration  of  the 
intestinal  glands.  But  even  the  simple  catarrhal,  and  especially 
the  follicular  ulcers,  when  they  are  diffusely  spread,  may  prove 
fatal  through  the  exhaustion  produced  by  the  intestinal  affection, 
not  to  speak  of  the  risk  from  perforation.  When  they  are  of 
moderate  extent  and  have  lasted  but  a  short  time,  they  may  heal 
without  leaving  any  traces  ;  but  if  the  loss  of  tissue  has  been  con- 
siderable, cicatricial  structures  are  left  after  healing,  which  give 
rise  to  obstinate  constipation. 

Ulcers  in  the  lower  part  of  the  rectum  are  of  course  most 
favorably  situated  for  relief  by  medical  treatment ;  but  here,  also, 
if  the  ulcerations  be  extensive,  there  is  always  danger  that  the 
cure  will  be  marred  by  the  subsequent  formation  of  cicatricial 
strictures. 

In  ulceration  of  the  ccecum,  healing  may  still  occur  even  when 
the  lesion  is  of  considerable  extent,  and  in  the  vermiform  appendix 
the  occurrence  of  perforation  may  be  prevented  by  the  formation 
of  adhesions.  In  fact,  there  may  finally  be  a  complete  cure  in 
cases  of  deep  ulceration  as  a  result  of  the  local  peritonitis  de- 
veloped around  the  csecum.  The  dangers,  however,  in  ulceration 
of  these  parts,  as  shown  by  the  previous  description  of  the  disease, 
are  too  serious  to  permit,  as  a  rule,  any  other  than  a  doubtful 
prognosis. 

The  same  remark  will  apply,  with  perhaps  even  greater  force, 
to  cases  of  ulcer  of  the  duodenum,  because  here  cicatrization  is 
an  extremely  rare  event,  half  of  these  cases,  according  to  Krauss  s 
compilation,  terminating  with  perforation,  and  about  one-fourth 
with  profuse  hemorrhage. 
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Treatment. 

The  prophylaxis  requires  that  intestinal  catarrh  should  be 
avoided  as  far  as  possible,  and  especially  that  it  should  never  be 
neglected  when  it  once  occurs.  The  latter  precaution  is  particu- 
larly necessary  in  the  intestinal  catarrhs  of  young  children,  in 
which  a  careful  regulation  of  the  diet  will  usually  constitute  the 
most  important  part  of  the  treatment  (see  above).  In  view  of  the 
still  unsettled  state  of  the  question,  whether  intestinal  tubercu- 
losis in  children  can  be  produced  by  the  milk  of  tuberculous 
cows,  it  will  be  well,  at  all  events,  to  observe  the  greatest  caution 
in  the  use  of  cow's  milk,  and  to  allow  it  to  be  used  only  after  it  has 
been  boiled.  When  there  is  reason  to  suppose  that  the  ulcera- 
tive process  is  caused  by  an  accumulation  of  faeces  or  by  indi- 
gestible substances  which  have  been  swallowed,  tlie  first  indica- 
tion will  be  to  remove  these  masses  by  means  of  injections  or  by 
a  laxative.  The  best  laxative  for  this  purpose  is  castor-oil,  either 
pure  or  in  emulsion,  because,  being  the  mildest  of  purgatives,  it  is 
least  likely  to  injure  the  inflamed  mucous  membrane.  The 
removal  of  the  faecal  masses  is  also  urgently  indicated  during 
the  further  course  of  the  treatment  for  the  purpose  of  relieving 
the  ulcers  of  an  important  obstacle  to  their  healing  (see  above). 

TJie  direct  treatment  of  the  ulcers  themselves  is  attended  with 
great  difficulties,  because,  except  in  the  case  of  rectal  ulcera- 
tions, the  lesions  are  inaccessible  to  energetic  treatment.  The 
prescription  of  nitrate  of  silver  (a  grain  and  a  half  in  six  ounces 
of  water),  tannin  (thirty  grains  in  four  ounces),  bismidh,  acetate 
of  lead,  etc.,  is  useless,  except  for  the  purpose  of  relieving  the 
complicating  intestinal  catarrh  ;  little  can  be  expected  from  the 
internal  use  of  these  remedies,  as  far  as  any  alterative  action 
upon  the  ulcers  is  concerned.  A  better  result  may  be  expected 
from  the  employment  of  astringent  enemeta,  particularly  those 
containing  nitrate  of  silver,  which  can  be  injected  as  strong  as 
one  part  to  the  hundred  without  exciting  pain.  Sulphate  of 
zinc,  or  tannic  acid,  may  be  used  in  the  same  way.  The  astrin- 
gent injections,  in  order  to  have  any  effect,  must  be  given  when 
the  intestine  is  empty,  and  should  therefore  be  preceded  by 
an  enema  of  water  to  clear  the  parts.    The  more  accessible  rec- 
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tal  ulcers  obviously  require  to  be  treated  in  accordance  with  tha 
same  rules  which  govern  the  treatment  of  ulcers  situated  on  ex- 
posed parts  of  the  body.  In  other  cases— since  the  lesions  are 
almost  always  situated  so  high  up  that  the  remedies  used  to 
counteract  the  ulcerative  process  do  not  reach  the  parts  where 
their  ef¥ect  is  required,  or  at  least  do  so  in  far  too  small  a  quan- 
tity—all that  can  be  done  is  to  remove  from  the  surface  of  the 
ulcer  everything  that  can  check  its  natural  tendency  to  healing. 
Above  all  is  it  important,  as  already  remarked,  to  guard  against 
irritation  of  the  ulcerated  surface  by  fjfical  masses  lying  upon 
it ;  and  therefore,  during  the  course  of  treatment,  the  patient 
may  be  allowed  to  drink  mild  cathartic  mineral  waters  (Marien- 
bad,  Kissengen,  etc.),  or,  when  the  ulcers  are  situated  in  the 
large  intestine,  cold-water  enemata,  or,  still  better,  irrigations 
may  be  used.  In  the  latter  case  a  little  carbolic  acid  may  be 
added  to  the  water,  for  the  purpose  of  checking,  in  some  degree, 
the  processes  of  decomposition  in  the  large  intestine,  particularly 
as  regards  their  action  uj)on  the  ulcerated  surface.  The  diet 
should  be  such  as  will  not  form  large  quantities  of  fseces,  and 
all  articles  of  food  (large  pieces  of  cheese,  or  fruit,  etc.),  which 
can  mechanically  irritate  the  ulcerated  wall  of  the  intestine,  are 
to  be  carefully  avoided.  In  general,  therefore,  the  diet  should 
consist  of  meat  and  milk,  while  vegetables,  and  especially  brown 
bread,  are  to  be  used  very  sparingly  ;  in  the  ulcerative  intestinal 
catarrh  of  children  essentially  the  same  diet  is  to  be  selected 
which  was  mentioned  for  the  treatment  of  cholera  infantum. 

When  an  ulcer  of  tlie  duodenum  can  be  diagnosticated  with 
some  probability,  it  is  best  to  send  the  patient  to  Carlsbad,  and 
to  treat  the  case  in  accordance  with  the  rules  laid  down  for  gas- 
tric ulcer  ;  at  the  same  time  it  will  almost  always  be  impossible 
to  tell  absolutely  whether  the  case  in  question  is  one  of  gastric 
ulcer  or  one  of  ulceration  of  the  duodenum. 

Certain  symptoms  of  intestinal  ulceration,  wlien  they  are 
very  severe,  require  special  therapeutic  measures. 

The  pain  connected  with  the  ulcerative  process  is  occasional!}' 
so  distressing,  when  there  is  marked  peritoneal  irritation,  or  when 
regular  cardialgic  attacks  occur,  as  in  the  duodenal  ulcer,  as  to 
require  medical  interference.    In  such  cases  the  administration 
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of  narcotics,  particularly  opium,  is  the  more  indicated  from  the 
fact  that  a  second  indication  is  thereby  fulfilled,  viz.,  the  quiet- 
ing of  the  violent  peristaltic  movements,  which  keep  up  the 
pains.  The  extract  of  belladonna  is  also  to  be  recommended,  on 
account  of  its  special  power  to  relieve  the  hypersesthesia  and  the 
abnormal  peristalsis.  Vomiting,  likewise,  requires  the  use  of 
narcotics,  whether  it  be  conditioned  by  the  locality  occupied  hj 
the  ulcer,  as  in  the  ulcer  of  the  duodenum,  or  whether  it  be 
symptomatic  of  a  complicating  peritonitis.  In  the  latter  case 
cold  may  also  be  employed  externally,  in  the  form  of  an  ice-bag, 

■  over  the  painful  part  of  the  abdomen.  To  quench  thirst,  ice- 
water,  or  pieces  of  ice,  are  allowable  under  all  circumstances, 

;  and  iced  champagne  upon  the  occurrence  of  collapse. 

We  have  seen  above  that  when  the  bowels  are  sluggish  and 
the  temporarily  retained  faeces  are  evidently  causing  an  irritation 

<  of  the  ulcerated  surface,  the  indicatio  morbi  requires  the  reg- 
ular use  of  cathartic  mineral  waters,  irrigations,  etc.  But  we 
have  seen  also  that  ulcerations  of  the  intestine  may  be  accom- 

■  panied  by  diarrhoea.  If  the  latter  be  so  considerable  as  to  affect 
1  the  general  health  of  the  patient,  and  if  the  case  be  complicated 
!  by  an  intestinal  catarrh,  as  shown  by  the  character  of  the  stools, 
J  and  by  the  extension  of  the  tenderness  on  pressure  over  a  large 
1  portion  of  the  abdomen,  then,  in  place  of  the  measures  above 
]  mentioned,  remedies  to  control  the  diarrhoea  are  required  :  red 
^  wine,  barley-water,  astringents,  such  as  tannin,  nitrate  of  silver, 
^  etc.,  columbo,  and  especially  opium,  which  in  the  catarrhs  of  the 
1  large  intestine  is  best  given  by  way  of  enema  (decoction  of  salep 
^  with  fifteen  minims  of  laudanum). 

When  the  increased  pain  and  vomiting  and  the  occurrence  of 
f  collapse  indicate  the  supervention  of  peritonitis,  the  use  of  opium 
t  then  becomes  indispensable,  and  has  long  been  regarded  as  the 
r  remedy  par  excellence.  At  the  very  outset  of  the  peritonitis, 
I  however,  if  the  commencing  inflammation  of  the  peritoneum 
>  seems  to  have  been  excited  by  a  marked  constipation  of  the 
bowels  in  connection  with  the  ulcer,  it  may  be  proper  to  begin 
the  treatment  with  a  dose  of  castor-oil  in  place  of  the  opium. 
:But  when  the  peritonitis  has  once  become  unmistakable,  the 
I  administration  of  opium  is  the  only  rational  treatment,  because 
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by  this  means  alone  can  we  prevent  the  rupture  of  the  newly- 
formed  adhesions,  quiet  the  peristaltic  movements,  which  play 
an  important  part  in  the  spread  of  the  inflammation,  and,  in  a 
word,  control  the  intensity  and  extension  of  the  peritonitis. 
The  attainment  of  this  object  is  in  such  cases  incomparably 
more  important  than  an  evacuation  of  the  bowels.    In  fact,  the 
constipation  is  due  in  part  to  the  inflammatory  infiltration  of 
the  wall  of  the  intestine,  and,  as  long  experience  has  shown, 
will  disappear  spontaneously  when  the  inflammation  comes  to 
an  end.    There  seems  to  be  no  danger,  however,  in  attempting 
to  remove  the  stagnating  faecal  masses  by  means  of  enemaia, 
provided  opium  be  given  at  the  same  time  (as  much  as  thirty  drops 
twice  or  three  times  daily).  When  this  plan  of  treatment  has  once 
been  decided  iipon,  it  is  to  be  carried  out  thoroughly  by  means 
of  copious  irrigations  repeated  every  two  or  three  hours,  so  as 
to  secure  if  possible  the  breaking  down  and  removal  of  the  faecal 
masses  which  are  in  part  keeping  up  the  peritonitis.    I  remem- 
ber a  desperate  case  of  stercoraceous  vomiting,  meteorism,  col- 
lapse, etc.,  in  which  defecation  and  relief  were  not  obtained 
until  after  one  hundred  and  twenty  syringefuls  had  been  per- 
severingly  administered.    According  to  the  principles  accepted 
nowadays  respecting  the  admissibility  of  abstraction  of  blood  in 
internal  diseases,  even  the  apj)lication  of  leeches,  not  to  speak  of 
the  use  of  venesection,  is  to  be  condemned  ;  mustard  plasters  and 
other  rubefacients  may,  on  the  other  hand,  be  used,  but  much 
benefit  is  not  to  be  expected  from  them.    If  the  peritonitis  do 
not  become  general,  and  prove  rapidly  fatal,  the  chief  indication 
will  be  to  produce  absorption  of  the  exudation  (pus),  in  order  to 
prevent  a  further  rupture  into  the  peritoneal  cavity,  etc.  The  ice- 
bag  should  therefore  now  be  replaced  by  poultices,  which,  accord- 
ing to  my  observation,  are  usually  not  employed  suflicientl}^  early 
in  peritonitis.    The  time  when  the  change  is  to  be  made  depends 
so  much  upon  which  of  the  two  plans  of  treatment  gives  the 
patient  the  greater  comfort,  that  I  shall  not  venture  to  decide 
this  important  question  absolutely.    As  a  rule,  I  do  not  delay 
the  tentative  use  of  'poultices  later  than  during  the  second  weel<. 
Less  is  to  be  expected  from  the  absorptive  action  of  the  tincture 
of  iodine,  etc.   In  view  of  the  happy  result  obtained  by  Willard 
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■  Parker  in  opening  a  peri tj'-phli tic  abscess  through  the  abdominal 
wall,  the  question  is  to  be  seriously  entertained,  when  the 
peritoneal  exudation  is  encysted,  whether  an  operation  is  not 
necessary  to  prevent  the  rupture  of  the  pus  internally.  At  all 
events,  if  fluctuation  can  be  felt  and  the  abscess  points  exter- 
nally with  reddening  of  the  skin,  the  operation  should  at  once  be 
performed. 

Another  serious  complication  of  ulcerations  of  the  intes- 
tines is  intestinal  hemorrhage ;  but  this  is  seldom  so  consider- 
able as  to  require  treatment.    When  treatment  is  necessary, 

■  on  account  of  the  quantity  of  blood  lost  and  the  exhaustion 
-  occasioned  thereby,  it  is  to  be  governed  by  the  same  rules  as 

were  laid  down  for  the  treatment  of  gastric  hemorrhage.  (See 
'below,  Intestinal  Hemorrhages.)  Hypodermic  injections  of 
t  ergotin,  and  the  administration  of  alum-whey,  and  ice,  are 
I  generally  of  some  benefit  when  the  bleeding  comes  from  the 
1  upper  parts  of  the  intestines,  while  irrigations  of  ice-cold  water, 
iwith  or  without  the  addition  of  astringents,  are  well  suited  to 
( control  hemorrhages  arising  from  the  colon.  When  the  bleeding 
]  point  is  situated  in  the  rectum,  and  is  thus  accessible  to  the 
(direct  application  of  styptics,  the  tampon,  the  application  of 
Hint  saturated  with  the  liq.  ferri  perchloridi  and  the  actual 
c  cautery  may  be  tried  in  succession. 

If  the  general  health  of  the  patient  has  become  impaired  by 
tithe  influence  of  the  fundamental  disease,  by  the  loss  of  absorp- 
ttive  power  on  the  part  of  the  ulcerated  intestine,  by  repeated 
k hemorrhages,  or  by  other  debilitating  causes,  the  first  indication 
tfor  treatment  is  to  restore  the  strength  by  proper  food,  tonics, 
setc. — and  this  all  the  more  because  in  the  healing  of  intestinal, 
las  in  the  healing  of  other  ulcers,  the  more  the  general  vigor 
)of  the  individual  improves  the  more  confidently  can  a  restitutio 
lad  integrum  be  anticipated. 

When  healing  has  at  last  fortunately  taken  place,  the  sub- 
usequent  disturbances  occasioned  by  adhesions,  narrowing  of  the 
lintestine,  etc.,  may  still  be  a  source  of  considerable  annoyance  to 
ithe  patient,  and  may  require  treatment.  At  all  events,  the  pa- 
itient  should  be  cautioned  to  observe  prudence  in  diet  for  some 
itime  to  come  ;  if  chronic  constipation  occur,  laxatives  and  irriga- 
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tions  should  be  regularly  used,  and,  in  strictures  ol  the  rectum, 
dilatation  by  bougies,  etc.  In  particular  cases  the  physician 
will  be  obliged  to  resort  to  a  variety  of  remedial  measures,  the 
detailed  indications  for  which  must  be  left  to  his  own  judgment. 


Neoplasms  of  the  Intestinal  Wall. 

Neoplasms  of  the  most  diverse  characters  are  found  in  the 
wall  of  the  intestine  :  adenomata — particularly  the  papillary 
fibro-adenoma, — pure  fibromata^  angiomata,  and  lipomata,^  in 
the  form  of  tumors  originating  in  the  submucosa  and  sometimes 
projecting,  as  large  polypi,  into  the  intestinal  cavity.  Besides 
these,  there  occur  also  lymphatic  new  growths  in  cases  of 
leukaemia,  myomata^^  {melano-)  sarcomata — as  a  primary  affec- 
tion in  the  I'ectum,  but  usually  developed  secondarily  in  the 
intestinal  wall  in  the  form  of  numerous  black  specks  and 
nodules^ — and,  finally,  in  rare  instances,  cysts,  several  cases 
having  been  observed  by  Rokitansky  in,  which  multilocular  cysts 
filled  with  serum  were  partially  imbedded  in  the  intestinal  wall. 

The  interest  connected  with  all  of  these  neoplasms  is  chiefly 
of  a  pathologico-anatomical  character ;  clinically,  they  are  of 
very  subordinate  importance,  because  they  are  incomparably  less 
frequent  than  carcinomata.  Like  these,  the  tumors  under  con- 
sideration may  give  rise  to  symj)toms  of  intestinal  stenosis,  to 
closure  of  the  canals  opening  into  the  intestine  (ductus  chole- 
dochus,  pancreaticus,  etc.),  or,  under  some  cii'cumstances,  to 
hemorrhage.  Some  of  them,  like  the  lipomata,  are  of  an  entirely 
harmless  character,  and  merely  interfere  to  some  extent  with  the 
normal  play  of  the  peristaltic  movements  ;  incidentally,  however, 
they  may  probably  also  be  the  occasion  of  the  occurrence  of 
intussusceptions,  in  which  the  tumor  is  connected  by  its  pedicle 

'  Vircliow,  Die  krankhaften  Geschwiilste.  I.  S.  383.  Fig.  74.  Abbildung  eines 
Fettpolypen  des  Jejunums. 

'  Virchoio,  Die  krankhaften  Geschwtilste.  III.  S.  133.  Fig.  217.  Abbildung  eines 
Bubmuco.sen  Fibromyoms  des  Duodenums. 

3  Ibidem.  II.  S.  388.  Abbildung  metatastisoher  ulceroser  Melanosarcome  des 
Duodenums. 
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with  the  border  of  the  orifice  of  the  intussuscepted  part  (Roki- 
tansky).  But  all  such  cases  are  clinical  rarities,  and  always 
impossible  to  diagnosticate,  unless  the  tumor  happens  to  be 
situated  low  down  in  the  rectum,  so  as  to  be  accessible  to  .direct 
examination. 

Intestinal  cancer,  on  the  contrary,  presents  a  distinct  and 
quite  characteristic  clinical  picture  of  disease,  which  requires  a 
more  complete  description. 

Cancer  of  the  Intestines. 

Ruyschii,  Opera.  Obs.  95,  96.  Acta  Nat.  Cur.  Vol.  II.  Obs.  65.  1727.— Baillie, 
Anatomie.  S.  98.  \805.—Alle7-s,  Darmgeschwiire.  1831.  S.  2^6.— Fallot,  Gl 
tagige  Verstopfung  bci  einem  Mastdarmkrebs.  Annal.  de  med.  belg.  1836. 
Schmidt's  Jalirb.  XVII.  180.— J:  J.  Stnub,  Schweitzer  Zeitschr.  N.  F.  I.  1839. 
Schmidt's  Jahrb.  1840.  XXVI.  219.— Bokitanshj,  Ueber  Stricturen  des  Darm- 
kanals,  etc.  Oesterr.  Jahrbiicher.  XVIII.  Band.  1839.  S.  13.— Berend,  Vehcr  den 
Krebs  desMastdarms  (nach  Dieffenbach).  Casper's  Wochcnschrift.  1840.  S.  297. 
— Mayer,  Die  Krankheiten  des  Zwolffingerdarms.  1844.  S.  112.— Lage-Levie, 
Krebsartige  Entartung  eines  grossen  Theilsdes  Dickdarms.  Schmidt's  Jahrb.  55. 
S.  295.  1847. — Dittrich,  Ueber  kreljsige  Erkraukiing  des  Zwolffingerdarms  und 
Mastdarms.  Prager  Vierteljahrschrift.  XIX.  97.  S.  115.  IQA&.—LebeH,  Traite 
pratique  des  maladies  cancereuses.  Paris.  1851. — R.  Kdhler,  Krebs  und  Schein- 
krebs  des  Menschen.  Stuttg.  1853. — Sblfversberg,  Pathol-anat.  Veriinderuugen 
und  Symptomc  beim  Darmkrebs.  Schmidt's  Jahrb.  80.  S.  208.  1853. — Clar, 
Acuter  Darm-  und  Bauchfellkrebs  bei  einem  3  jahrigen  Kinde.  Oesterr.  Zeitschr. 
fiir  Kiuderheilkunde.  1855.  S.  49. — Herzf elder,  Pathol.  Beobachtuugen  u.  s.  w. 
Zeitschr.  der  Ges.  der  Aerzte  zu  Wien.  XII.  S.  81.  1856. —  Wunderlich,  Hand- 
buch  der  Pathologic  und  Therapie.  1856.  S.  227  (with  observations  of  his  own). 
— Marouschelc,  Ueber  einzelne  Formen  des  MeduUarkrebses  auf  der  Magen-  und 
Darmschleimhaut  (ausgebreitetste  Infiltration  des  ganzen  Darms).  Zeitschr.  der 
Gesellsch.  der  Aerzte  zu  Wien.  1857.  S.  79. — Bamberger,  Ueber  acute,  muUi2}le 
Krebsablagerung.  1857.  Oesterr.  Zeitschrift  fiir  pract.  Heilkunde.  No.  8.— Cur- 
ling, Observations  on  the  Treatment,  etc.  Lancet.  18(j5. —Steiner,  Alveolarkrebs 
des  Dickdarms  bei  einem  9  jiihrigen  Kuaben.  Jahrb.  fiir  Kinderheilkunde.  VII. 
61.  1865.  Centralbl.  S.  dB5.—RoMtanshj,  Beitriige  zu  den  Erkrankungen  des 
Wurmfortsatzcs  (Gallertkrebs).  Wiener  medic.  Pressc.  1866.  No.  26.  S.  674.— 
Idem,  Tod  durch  Auseinanderreissen  einer  Krebsnarbe  im  Dickdarm.  Wochen- 
blatt  der  Zeitschr.  der  Aerzte  zu  Wien.  1866.  No.  23.  S.  257.— Stille,  Cancer  of 
ascending  colon.  Americ.  Journal  of  Med.  Science.  ISQQ.—  Oadge,  W.,  Case  of 
intestinal  obstruction,  with  remarks.     British  Med.  1868.  'Dechr.—Fr&ntzel, 
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Krebsige  Strictur  des  S  roman.  (aus  Traube's  Klinik).  Berliner  klinische 
■Wochenschrift.  1868.  S.  5^^.— Sachs,  Entwicklung  cler  Carcinome.  Diss.  Inaug. 
Breslau.  18G9. —  Wernich,  TOcltliche  Ruptur  des  Duodenums.  Virchow's  Archiv. 
Bd.  50.  S.  318.  1870. —  Waldeyer's  various  articles  on  cancer.  Compare  cancer 
of  the  stomach,  particularly  the  article  in  Virchow's  Archiv.  55.  S.  Ill  £f.  1872. 

Patliological  Anatomy. 

As  a  general  description  has  already  been  given  of  the  struc- 
ture of  cancer  in  the  article  on  Cancer  of  the  Stomach,  I  shall 
merely  remark  here  that  in  the  intestines  the  epithelial  nature  of 
the  neoplasm  is  strikingly  marked.  The  epithelial  cells  of  the 
Lieberkuhnian  follicles  are  found  to  be  enlarged  and  elongated 
at  their  blind  extremities,  "  the  muscularis  mucosae  is  pierced  in 
many  places,  the  epithelial  plugs  project  into  the  submucosa  at 
the  points  of  rupture,  and,  finally,  in  various  places  one  can 
distinctly  trace  how  a  group  of  epithelial  cells,  still  connected 
above  with  a  gland,  dips  downwards  directly  into  a  rosary- 
shaped  lymphatic  vessel "  (Waldeyer).  The  same  writer  thought 
that  he  found  a  very  marked  proliferation  of  the  gland  cells 
in  the  neighborhood  of  the  solitary  follicles  of  the  rectum, 
the  locality,  therefore,  where  normally,  the  Lieberkiihnian  folli- 
cles, probably  on  account  of  the  peculiar  relations  of  the  sur- 
rounding parts,  appear  to  attain  theii'  greatest  length,  without 
being  actually  proliferated. 

The  same  special  characters  which  are  presented  by  the  can- 
cerous disease  in  the  stomach  are  found,  also,  in  the  intestines, 
except  that  here,  as  might  be  expected  from  the  locality,  the 
affection  usually  spreads  in  an  annular  form,  and  the  lumen  of 
the  intestine  becomes  narrowed  symmetrically,  partly  from  the 
extension  of  the  tumor  inwards,  partly  from  the  cicatricial  con- 
traction which  takes  place  in  the  matrix  after  the  regressive 
metamorphosis  of  tlie  cancerous  masses  has  once  begun.  This 
process  of  disintegration  may,  however,  after  a  while,  make  the 
intestine  more  j)ermeable  at  the  constricted  point;  or  the  ob- 
struction to  the  passage  of  faeces  may  be  relieved  in  another 
way,  viz.,  the  cancerous  disease  extends  to  an  adjacent  portion  of 
intestine,  firm  adhesion  takes  place,  subsequently  a  disintegra- 
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tion  of  the  cancerous  masses,  and  finally  an  abnormal  commu- 
nication is  formed  between  the  two  portions  of  the  intestine  at 
•the  point  of  adhesion.  The  intestine  above  the  constriction  is 
•dilated  by  an  accumulation  of  fseces,  while  the  portion  below 
this  point  is  contracted  and  empty. 

In  intestinal  cancer,  moreover,  just  as  in  cancer  of  the  stom- 
,  ach,  we  find  various  secondary  affections,  such  as  inflammation 
.  <of  the  mucous  membrane  in  the  vicinity  of  the  neoplasm,  thick- 
nening  of  the  muscularis  with  separation  of  its  bundles  of  fibres, 
prolapse  of  the  affected  part,  on  account  of  its  increased  weight, 
into  the  deeper  abdominal  regions,  firm  adhesion  to  the  neigh- 
!  boring  parts,  ruptures  into  the  peritoneum,  extension  of  the 
neoplasm  to  the  adjacent  abdominal  organs,  fistulse,  hemorr- 
j'hages,  etc. 

The  Darieties  of  cancer  found  in  the  intestines  are  the  same 
ras  in  the  stomach  :  scirrhios  and  medullary  carcinoma,  accord- 
i  ing  as  the  matrix  or  the  cancer  cells  present  the  more  advanced 
(  development.  Colloid  cancer  is  also  of  not  infrequent  occur- 
I  rence.  The  location  of  the  disease  may  be  anywhere  from  the 
(duodenum  to  the  sphincter  ani,  but  far  more  frequently  the 
Marge  intestine  is  affected,  particularly  at  its  flexures,  in  the 
s-sigmoid  flexure  (at  both  ends)  and  in  the  rectum. 

According  to  the  compilation  of  Kohler,  out  of  thirty-four  cases  the  cancer  was 
s situated  twenty-two  times — that  is,  in  two-thirds  of  the  cases — in  the  large  intes- 
£itine  (the  rectum  excluded),  in  twelve  in  the  small  intestine  (nine  times  in  the 
4  duodenum). 

Etiology. 

The  special  frequency  of  cancer  at  the  flexures— that  is,  at 
the  narrower  parts  of  the  intestine— led  Baillie  to  express  the 
^opinion  that  the  main  cause  of  the  disease,  and  of  its  predilec- 
tion for  certain  localities  in  the  intestines,  probably  lies  in  the 
tmore  marked  development  of  the  glands  in  the  lower  part  of  the 
alarge  intestine,  and  in  the  greater  susceptibility  to  injury  by  the 
•passage  of  hard  bodies  at  the  point  where  the  colon  becomes 
KJontracted-^that  is,  at  the  sigmoid  flexure  ;  these  hard  bodies, 
iJie  concludes,  ".by  their  irritation  may  excite  the  disease  of  scir- 
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rims  in  a  part  which  was  predisposed  to  it.  What  we  have  now 
said,  however,  is  merely  conjecture."  Our  knowledge  of  the 
etiology  of  intestinal  cancer  has  not  advanced  a  whit  since  the 
time  of  Baillie,  except  that  the  numerous  cases  reported  since 
then,  in  which  carcinoma  of  the  intestines  has  apparent!}^  been 
produced  by  mechanical  irritation,  have  rendered  Baillie' s  view 
still  more  probable  ;  but  we  are  still  obliged  to  subscribe  to  the 
modest  conclusion  of  his  remarks.  A  recent  case  of  Waldeyer's, 
in  Avhich,  a  year  after  an  operation  for  ovarian  dropsy,  cancer 
developed  in  the  portions  of  intestine  which  had  become  adherent 
to  the  pedicle  (1.  c,  p.  14),  shows  very  clearly  the  connection 
between  mechanical  inflammatory  irritation  and  the  development 
of  intestinal  cancer. 

As  in  the  stomach,  so  also  in  the  intestines,  cancer  generally 
occurs  as  2i primary  disease,  and  is  only  to  be  regarded  as  sec- 
ondary, either  in  those  rare  cases  in  which  metastatic  nodules 
are  found  in  the  intestinal  wall  in  connection  with  a  general  dis- 
semination of  cancerous  elements,  or,  when,  as  is  more  frequent, 
a  cancer  of  the  stomach,  uterus,  ovary,  etc.,  extends  per  con- 
tiguitatem  to  the  adjacent  bowel. 

Primary  cancer  of  the  intestines  generally  remains  as  an 
isolated  tumor  ;  occasionally,  however,  the  disease  extends  from 
this  locality  to  various  other  organs,  as  was  shown  very  instruc- 
tively by  a  case  of  Bamberger's  (1.  c.  Observation  1),  in  which  a 
cancer  of  the  csecum  gave  rise,  by  means  of  embolism,  to  mas- 
sive infiltrations  in  the  serosa  and  liver. 

Before  the  age  of  forty  the  disease  has  very  rarel}^  been  met 
with  ;  still  it  has  been  observed  even  among  children,  Clare  report- 
ing a  case  of  medullary  cancer  of  the  descending  colon  in  a  boy 
three  years  old.  According  to  Tanchou's  compilation,  compris- 
ing more  than  nine  thousand  fatal  cases  of  carcinoma,  the  rela- 
tive frequency  of  intestinal  cancer,  as  compared  with  that  of 
other  cancers  in  the  body,  is  about  one  to  twenty-five. 

Symptomatology. 

The  first  symptoms  of  intestinal  cancer  are  of  an  indefinite 
character — fixed,  dull  pain  at' one  point,  distention  of  the  abdo- 
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:  men,  and  irregular  action  of  the  bowels.  Later  in  the  course  of 
;  the  disease  other  symptoms  occur,  some  of  which  are  peculiar  to 
<  cancer  in  general,  while  others  are  connected  with  the  special 
i  locality  occupied  by  the  carcinoma.  Under  the  first  head  is  to 
1  be  noticed  particularly  the  cac7i,exia,  which  is  very  marked  when 
t.the  disease  runs  a  slow  course,  and  occasions  the  well-known 
i pallid  appearance  of  the  patient.  Still  the  emaciation  is  not 
lalways  pronounced,  and  is  very  apt  to  be  absent  when  the  case 
rruns  a  rapid  course  with  multiple  cancerous  deposits.  Several 
ivery  striking  instances  of  this  kind  are  reported  by  Bamberger. 

One  of  these  cases  is  so  interesting  and  so  typical  of  this  form  of  the  disease, 
Ithat  I  give  an  abstract  of  it:  A  well-nourished  ■woman,  fifty-seven  years  of  age, 
>but  looking  fifteen  years  younger,  was  taken  sick  one  month  before  her  death  with 
iiinorexia,  vomiting,  and  pains  in  ilie  epigastrium,  followed,  a  fortnight  afterwards, 
ipy  a  moderate  degree  of  prostration.    On  examination  nothing  abnormal  was  detect- 
ed anywhere,  except  in  the  nght  side  of  the  abdomen,  where,  on  deep  pressure,  a 
mn-painful  tumor,  hardly  as  large  as  a  pigeon's  egg,  could  be  felt,  which  increased 
rvdthin  four  days  to  tlie  size  of  a  fist.    The  liver  and  spleen  were  of  normal  size, 
■■i^aur  days  later,  after  tlie  bowels  had  been  moved  hy  a  cathartic,  tlie  liver  appeared 
■linormously  swollen,  and  was  uneven,  hard,  and  painless  to  the  touch.    Tlie  feeble- 
Ifiess  and  meteorism  increased,  and  death  ensued  two  days  afterwards.    Autopsy  : 
mleduUary  cancer  of  the  C£ecum  and  cancerous  adliesions  of  several  convolutions  to 
ifcach  other;  multiple  cancer  of  the  peritoneum,  and  especially,  also,  of  the  mesen- 
wery,  and  complete  infiltration  of  the  considerably  enlaiged  liver,  with  numerous 
liiarcinomatous  nodules,  which,  as  the  thrombi  in  the  portal  vessels  proved,  had  been 
Ifif  embolic  origin. 

I  Abdominal  pam  is  also  a  very  -uncertain  symptom  of  cancer, 
is  shown  by  the  case  above  quoted.  In  intestinal  cancer, 
imarticularly,  the  presence  of  pain  is  the  less  significant,  from  the 
Bact  that  here  the  symptom  is  accompanied  by  colicky  pains, 
mnd  cannot,  therefore,  be  so  directly  traced  to  the  local  disease. 
I  The  most  important  member  of  the  complex  of  symptoms, 
■nd  the  one  which  really  first  gives  a  definite  direction  to  the 
■tiagnosis,  is  the  appearance  of  a  palpable  tumor.  This  is  hard, 
womewhat  uneven,  dully-tympanitic  on  percussion,  and  pnlsative, 
^hen  situated  over  the  large  abdominal  vessels.  In  consequence 
If  the  massive  accumulation  of  fasces  above  the  tumor,  the  latter 
Jppears  during  life  much  larger  than  corresponds  to  the  actual 
•ize  of  the  carcinoma  ;  hence  the  existence  and  dimensions  of  the 
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carcinomatous  tumor  can  be  positively  ascertained  only  by  the 
thorougli  use  of  cathartics  and  irrigations.  Of  special  diagnostic 
importance  is  the  determination  of  the  position  of  tlie  tumor. 
Sometimes  the  spot  occupied  by  the  tumor  corresponds  to  the 
normal  situation  of  the  affected  portion  of  intestine.  Tliis  is  the 
case  when  the  carcinoma  develops  in  the  caecum,  ascending  colon, 
etc.— in  short,  in  those  portions  of  the  intestine  which  are  in- 
capable of  extensive  movements  on  account  of  their  close  attach- 
ments to  neighboring  parts.  In  cancer  of  the  small  intestine  and 
transverse  colon,  on  the  other  hand,  the  mobility  is  almost  un- 
limited so  long  as  no  adhesions  have  taken  place  to  the  fixed 
organs  of  the  abdomen.  Such  mobile  tumors  sink  of  their  own 
weight  into  the  deeper  abdominal  regions,  are  displaceable,  and 
change  their  position  according  to  the  movements  of  the  in- 
testine — in  fact,  a  frequent  change  in  the  position  of  the  tumor, 
and  in  the  distinctness  with  which  it  can  he  fett,  in  consequence 
of  the  shifting  of  the  intestinal  convolutions  over  each  other,  a 
temporary  accumulation  of  faeces,  etc. — is  to  a  certain  degree 
characteristic  of  intestinal  cancer. 

As  a  mechanical  result  of  the  usually  annular  development  of 
cancer  in  the  intestine,  the  faeces  accumulate  for  some  distance 
above  the  constricted  part,  irritate  the  mucous  membrane,  and 
may  thus  excite  attacks  of  diarrhoea  alternating  with  consti- 
pation. More  and  more  the  symptoms  of  intestinal  stenosis  now- 
advance  into  the  foreground — distention  of  the  abdomen,  colicky 
■pains,  vomiting,  violent  peristaltic,  or,  at  last,  anti-peristaltic 
movements  of  the  intestine  with  stercoraceous  vomiting,  the  pas- 
sage of  small,  thin  flattened  lumps  like  the  faeces  of  sheep, 
moulded  by  the  stenosed  lumen  of  the  intestine,  and  finally 
peritonitis. 

The  character  of  the  stools  is  also  of  great  diagnostic  impor- 
tance, and  is  in  some  cases  directly  pathognomonic.  Besides  the 
above-mentioned  alterations  in  the  form  of  the  discharged 
fgeces— alterations,  however,  which  are  not  diagnostic  of  intes- 
tinal stenosis  if  faeces  of  normal  shape  are  discharged  at  inter- 
vals—the stools  are  also  found  to  contain  blood,  a  gangrenous 
stinking  fluid,  and  pus.  The  lower  down  in  the  large  intestine 
the  cancer  is  situated,  the  more  unmistakable  and  the  less  altered 
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I  are  these  abnormal  ingredients  of  the  dejections.  In  rare  cases, 
c  detached  pieces  of  cancer  may  also  be  met  with ;  Wunderlich 
ffonnd  in  the  stool  of  one  of  his  patients  "a  cancerous  mass  as 
llarge  as  a  walnnt,  the  passage  of  which  had  been  accompanied 
hby  severe  hemorrhage  and  pains  like  those  of  labor." 

As  the  disease  progresses  and  disintegration  of  the  neoplasm 
jtakes  place,  the  above  symptoms  become  aggravated,  and  finally 
Tnptnre  of  the  intestine  takes  place  into  the  peritoneal  cavity  or 
lan  adjacent  portion  of  the  intestine,  or  a  faecal  fistula  is  formed 
)by  a  rupture  into  the  bladder,  vagina,  or,  in  rare  cases,  through 
Ithe  external  integuments.    The  establishment  of  such  a  fistula 
maturally  gives  relief  for  a  time,  by  affording  a  new  outlet  for  the 
Rseces  ;  but  this  temporary  improvement  is  the  more  disappointing 
•on  account  of  the  unfortunate  results  which  ensue.   Aside  from 
l;he  danger  of  a  general  peritonitis,  which  almost  always  proves 
latal  within  a  few  days,  and  aside  from  the  discomforts  of  an 
»xternal  faecal  fistula,  a  rupture  into  the  bladder  or  vagina  is  fol- 
)Owed  by  the  formation  of  a  disgusting  cloaca,  which  is  a  source 
f>f  extreme  annoyance  to  the  patient.    The  faeces  now  pass  off 
ihrough  the  urethra  or  vagina,  along  with  the  urine  or  secretions 
[•f  the  sexual  organs  and  the  bloody  and  gangrenous  discharges 
<rom  the  cancerous  surface.    Flatus  also  escapes  through  the 
nrethra  ;  in  Formey's  noted  case,  for  example,  this  symptom  was 
[he  first  indication  that  the  cancer  of  the  rectum  had  perforated 
ato  the  bladder. 

The  final  result  is  death,  from  the  gradual  effects  of  general 
:xhaustion,  unless  its  occurrence  is  hastened  by  a  rupture 
f  the  intestine,  by  the  supervention  of  pyaemia,  by  venous 
■lirombosis,  and  embolism,  or  by  some  similar  rapidly  fatal 
■atastrophe.  In  certain  cases  the  symptoms  of  the  intestinal 
■ancer  are  overshadowed  by  those  belonging  to  the  secondary 
■development  of  the  disease,  particularly  the  symptoms  of  cancer 

■  I  the  liver,  with  considerable  enlargement  of  the  organ,  and  by 
Bttose  of  peritoneal  cancer  with  ascites. 

■  Certain  modifications  of  the  above  picture  of  the  disease  are 
^metimes  occasioned  by  the  locality  of  the  tumor.     Since  quite 

■  i  important  part  of  the  symptoms  depends  entirely  upon  the 
■»echanical  effects  produced  by  the  stenosing  neoplasm,  in  the 
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parts  situated  above,  it  is  obvious  that,  in  this  respect,  cancer  of 
the  duodenum  must  differ  essentially  from  cancer  in  other  por- 
tions of  the  intestines,  because,  in  duodenal  cancer,  these  secon- 
dary effects  are  exerted  upon  the  stomach.  Accordingly,  during 
the  course  of  this  form  of  the  disease,  we  find  vomiting  with  or 
without  blood,  cardialgia,  gastric  derangements  in  general,  finally 
dilatation  of  the  stomach,  absolute  absence  of  stools  with  retrac- 
tion of  the  abdomen — in  short,  the  complete  picture  of  pyloric 
stenosis,  so  that  a  differential  diagnosis  between  the  two  diseases 
is  impossible.  If  a  tumor  can  be  felt,  it  will  be  found  on  the 
right  side  between  the  umbilicus  and  the  border  of  the  right  ribs, 
tuberculated,  resistant,  and  generally  entirely  immovable.  At 
all  events,  if  movable  to  any  considerable  degree,  it  must  be 
situated  in  the  superior,  horizontal  portion  of  the  duodenum, 
because  this  is  the  only  portion  normally  capable  of  much  loco- 
motion. 

On  the  other  hand,  carcinoma  at  the  outlet  of  the  intestines, 
in  the  lowermost  part  of  the  rectum^  will  give  rise  to  symptoms 
of  a  different  character,  partly  because  this  portion  of  the  intes- 
tines has  a  special  function — the  discharge  of  the  faeces — and 
therefore  suffers  in  a  special  manner,  and  partly  because  the 
cancerous  lesions  can  be  directly  felt  or  even  seen. 

The  patient  experiences  burning  pains  in  the  rectum  during 
defecation,  or  on  long  standing  or  sitting,  and  these  pains 
radiate  into  the  surrounding  parts,  the  sacrum,  the  genitalia, 
along  the  course  of  the  ischiatic  nerve,  etc.  Sometimes  actual 
tenesmus  is  present,  a  feeling  as  if  there  were  something  still  left 
in  the  rectum  after  the  bowels  have  moved.  The  evacuations  are 
in  most  cases  difficult  and  painful,  and  for  this  reason  the 
patient  postpones  the  defecation  as  long  as  possible,  as  a  natnral 
result  of  which  the  faeces  accumulate  in  still  larger  quantities 
above  the  constriction,  excite  irritation  and  catarrhal  inflanuna- 1 
tion  of  the  rectal  mucous  membrane,  and  occasionally  the  forma- 
tion of  ulcers.  Moreover,  the  retained  fseces,  as  well  as  the  neo- 
plasm itself,  interfere  with  the  return  of  the  venous  blood,  and 
thus  varicose  swellings  of  the  rectal  veins,  or  hemorrhoids,  are 
produced,  which,  on  their  part,  add  a  new  obstruction  to  the 
evacuation  of  the  bowels  and  increase  the  already  terrible  siif- 
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ferings  of  the  patient.  When  a  catarrh  of  the  rectal  mucous 
imembrane  has  developed  under  these  conditions,  the  constipa- 
ition  is  interrupted  by  attacks  of  temporary  diarrhoea,  and, 
iinally,  if  atony  of  the  intestinal  muscles,  and  particularly  if 
>oaralysis  of  the  sphincter  ani,  supervene,  a  continuous  flow  of 
!;hin  brown  sanious  fluid  streams  from  the  anus,  and  excoriates 
i'.he  surrounding  parts.  Besides  these  derangements  affecting  the 
I'ectum  itself,  others  also  occur  on  the  part  of  the  adjacent  organs, 
oarticularly  the  bladder,  in  the  form  of  strangury,  retention  of 
arine,  and  enuresis.  Compression  of  the  orifices  of  the  ureters, 
-esulting  in  hydronephrosis,  may  also  be  produced  by  the  exten- 
lion  of  the  neoplasm  to  the  posterior  wall  of  the  bladder,  and  in 
ihe  later  stages  the  recto-vesical  wall  may  break  down,  and  an 
l.bnorraal  communication  be  thus  established  between  the  two 
iiiscera,  with  the  results  already  described.  In  the  same  way 
>€Cto-vaginal  fistulas  may  arise,  as  well  as  rectal  fistulse  with 
destruction  of  the  anus. 

I  The  examination  by  the  rectum,  which  should  never  be 
fceglected  in  cases  of  intestinal  and  particularly  of  rectal  cancer, 
discloses  rough,  hard  nodes,  over  which  the  mucous  membrane 
I ;  still  movable  ;  later  in  the  disease,  the  finger  encounters  a 
l;.ose  ring  of  nodes,  through  which  it  is  impossible  to  pass,  or  an 
Idcerated  surface  which  soils  the  finger  with  blood,  ichor,  etc. 
martainty,  however,  in  regard  to  the  cancerous  nature  of  the 
lilcer  requires  the  use  of  a  rectal  speculum  or  endoscoi^e  ;  but 
■afortunately  their  introduction  causes  extreme  pain.  In  addi- 
•on  to  the  presence  of  carcinomatous  nodes,  the  manual  examina- 
ion  sometimes  reveals  complete  immobility  of  the  rectum  and  in- 
■uration  of  the  surrounding  tissue.  Additional  information  may 
Bp  gained  by  examining  per  vaginam,  and,  when  the  cancer  is  situ- 
ated high  up  in  the  rectum,  by  the  introduction  of  a  rectal  bougie. 
I  In  rectal  cancer,  also,  death  may  result,  simply  from  the  con- 
■ipation  and  the  finally  ensuing  ileus.  In  some  cases,  the  con- 
wpation  may  be  enormously  prolonged ;  thus  Fallot  reports  a 
■ese  of  rectal  cancer  which  tei-minated  with  a  constipation  of 
Bcty-one  days'  duration.  The  fatal  result  may  be  induced  or  at 
•ist  accelerated  also  by  the  various  complications  mentioned 
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LEEDS  3cWEST-RlDING 
EDICO-CHIRURGICAL  SOCIETY  Diagnosis. 

The  diagnosis  of  intestinal  cancer^  if  we  except  the  instances 
in  which  a  rectal  carcinoma  can  be  detected  by  an  examination 
per  annm,  almost  always  presents  difficulties.  In  this  remark  I 
exclude  entirely  the  cases  in  which  there  are  no  objective  symp- 
toms, and  the  patient  merely  suffers  from  dull  abdominal  pains, 
with  tj^mpanites,  an  irregular  action  of  the  bowels  and  symp- 
toms of  cachexia ;  under  such  circumstances  a  diagnosis  is 
altogether  out  of  the  question.  But  even  wlien  a  tumor  can  be 
distinctly  felt,  the  greatest  caution  is  necessary  in  making  a  diag- 
nosis, because  it  is  only  too  easy  to  mistake  an  intestinal  cancer 
for  other  abdominal  tumors.  Not  to  mention  the  corset-liver  and 
tumors  of  the  spleen,  which,  when  carefully  examined,  are  not 
likely  to  be  readily  confounded  with  intestinal  cancer,  mistake 
may  arise  from  a  renal  cancer,  a  tumor  of  the  mesenteric  glands, 
an  encysted  peritoneal  exudation,  or  a  chronic  inflammatory 
infiltration  of  circumscribed  portions  of  the  intestine  after  typh- 
litis and  perityphlitis.  In  the  case  of  the  first  two  of  these 
tumors,  it  must  be  borne  in  mind  that  they  develop  beJiind  tlie 
intestines,  and  are  not  directly  in  contact  with  the  abdominal 
Avail  until  they  have  attained  considerable  size,  while  the  other 
abdominal  tumors  mentioned  can  usually  be  distinguished  from 
intestinal  cancer  by  the  history  of  the  case  and  by  the  considerable 
dimensions  of  the  infiltration  and  exudation  (extending  even  into 
the  parts  surrounding  the  infiltrated  intestine).  I  would  par- 
ticularly call  attention  once  more  to  the  variableness  in  the  posi- 
tion and  palpability  of  the  tumor  as  characteristic  of  intestinal 
cancer,  such  changes  being  less  noticeable  in  all  the  other  tumors 
mentioned.  But  probably  the  most  frequent  question  to  be  I 
decided,  is  whether  a  solid  tumor  felt  in  the  course  of  the  intes- 
tines is  an  intestinal  cancer  or  a  purely  faecal  tumor,  or  whether 
a  fsecal  accumulation  has  gradually  taken  place  above  the  site  ol 
an  intestinal  carcinoma.  The  doubt  in  such  cases  can  generally 
be  cleared  up  by  the  persistent  use  of  irrigations  and  cathartics. 
The  appearance  of  unmistakable  symptoms  of  intestinal  stenosl- 
in  connection  with  the  above-mentioned  characteristic  changes  in 
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•  the  stools  will  add  materially  to  the  evidence  from  physical  ex- 
■  amination,  and  the  diagnosis  becomes  absolutely  certain  if  can- 
,'cerons  elements  can  be  detected  in  the  dejections,  while  a  con- 
?  siderable  degree  of  certainty  is  attained  if  the  presence  of  a  tumor 
lis  associated  with  the  discharge  of  flattened  fasces,  blood,  etc., 
i  although,  even  under  these  cii'cumstances,  errors  in  diagnosis  are 
>  still  possible. 

Thus,  "Wuudeiiicli  (1.  c,  237)  gives  an  account  of  a  case  in  -which  the  apparent 
f  symptoms  of  intestinal  cancer — nodular  tumor,  severe  lancinating  pains,  and  pas- 
ssage  of  flattened  faeces — were  all  ultimately  found  to  have  been  ijroduced  by  an 
1  aneurism  of  the  iliac  artery. 

When  we  have  become  satisfied,  from  the  history  of  the  case, 
t  the  advanced  age  of  the  patient,  the  enlargement  of  the  periph- 
teral  glands,  the  cachexia,  the  character  of  the  stools,  the  in- 
t  testinal  stenosis,  and  from  other  results  of  examination,  that  the 
I'  case  is  one  of  cancer  of  the  intestines,  the  next  question  to  be 
0 decided  is,  loMch  portion  of  the  intestinal  canal  is  occupied  by 
i  the  neoplasm. 

Cancer  of  the  duodenum  cannot  be  absolutely  distinguished 
tfrom  pyloric  carcinoma.   The  former,  however,  maybe  suspected 
i  if  the  disease  be  accompanied  by  obstinate  jaundice,  tliis  symp- 
ttom  occurring  in  pyloric  cancer  merely  as  an  accidental  compli- 
cation,  while  in  carcinoma  of  the  duodenum  it  is  generally  a 
[•necessary  result  of  the  locality  afilected.    Moreover,  if  a  dis- 
charge  of  blood  take  place  only  m  a  downward  direction,  such 
lan  occuiTence  will  point,  in  a  doubtful  case,  to  a  duodenal 
irather  than  a  pyloric  cancer,  because  in  the  latter  the  blood  is 
lusually  discharged  by  vomiting.     Furthermore,  the  duodenal 
cancer  is  liable,  on  account  of  its  position,  to  be  confounded 
<witli  an  enlarged  gall-bladder,  or  with  the  head  of  a  healthy 
•pancreas  which  has  become  accessible  to  palijation  (see  above, 
Cancer  of  the  Stomach). 

Cancerous  disease  in  the  small  intestine,  if  the  affected  por- 
ition  of  intestine  be  not  fixed  by  adhesions,  is  characterized  by 
!the  great  active  and  passive  mobility  of  the  tumor.  When  the 
j'latter  attains  considerable  dimensions,  it  drags  down  with  it  the 
'  affected  convolutions  into  the  lower  regions  of  the  abdomen. 
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The  same  is  true  of  cancer  located  in  the  movable  transverse 
colon.  After  the  prolapse  of  the  neoplasm  has  taken  place,  tlie 
case  is  most  apt  to  be  mistaken  for  one  of  pyloric  cancer,  and 
the  diagnosis  must  then  turn  upon  the  presence  or  absence  of  a 
gastrectasia. 

Cancer  of  the  ascending  colon  or  ccecum  may  also  be  con- 
founded with  a  prolapsed  j)yloric  cancer,  when  the  former,  as 
sometimes  happens,  is  dis|)laced  far  over  towards  the  median 
line.  Thus,  I  recently  dissected  a  cancer  of  the  cjEcum  which 
during  life  had  been  constantly  felt,  for  a  long  time,  in  the  right 
parasternal  line,  two  inches  below  the  border  of  the  ribs,  as  a 
nodular,  tender  tumor,  about  four  ctm.  in  diameter.  The  dis- 
tinction between  the  carcinomata  of  the  transverse  colon  and  the 
carcinomata  of  the  ascending  colon,  descending  colon,  and  sig- 
moid flexure,  consists  in  the  slight  or  complete  immobility  of  the 
latter  tumors,  the  most  movable  of  them  being  the  carcinoma  of 
the  sigmoid  flexure,  since  this  portion  of  the  bowel  has  a  long 
mesentery,  and  is  therefore  capable  of  undergoing  disj^lacements. 

When  the  stenosis  is  situated  exactly  at  the  ileo-ca3cal  valve,  trial  may  be  made 
of  a  diagnostic  expedient  devised  by  Bourdon,  and  resorted  to  by  him  in  one  case. 
The  fa3cal  tumor,  wliich  arises  from  the  accumulation  of  faeces  above  the  thickened 
valve  in  consequence  of  the  inability  of  the  small  intestine  to  overcome  the  ol)- 
struction,  can  be  made  to  disappear  by  pressing  upon  the  abdomen  and  thus  forcing 
the  faacal  masses  through  the  stenosis. 

Cancer  of  the  rectum  is  most  conveniently  situated  for  pur- 
poses of  diagnosis,  because  it  is  usually  within  reach  of  the 
finger.  But  whether  the  neoplasm,  projecting  into  the  cavity  of 
the  rectum,  be  of  a  benignant  or  of  a  malignant  character,  it  is 
difficult  to  determine  from  a  simjjle  examination,  unless  the  case  be 
one  of  pedunculated  polypus  or  of  well-marked  cancerous  ulce- 
ration. The  decision  must  be  made  from  the  history  of  the  case, 
the  further  course  of  the  disease,  and  from  a  microscopical 
examination  of  an  excised  portion  of  the  neoi^lasra.  The  dif- 
ferential diagnosis  lies  very  generally  between  cancer  and  hem- 
orrhoidal tumors.  The  latter  have  a  smooth  surface,  a  firm  but 
elastic  consistence,  and  are  not  tender  wlien  pressed  with  the  tip 
of  the  finger— characteristics  which  sufficiently  distinguish  them 
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from  rectal  cancer,  in  wliich,  moreover,  besides  the  blood  in  the 
stools,  there  is  usually  an  ichorous  discharge  flowing  from  tlic 
anus. 

One  method  of  ascertaining  approximately  the  height  at  which  an  intestinal 
cancer  is  situated  consists  in  throwing  injectious  into  the  intestine,  after  removing 
the  fa3ces  from  the  parts  below  the  cancerous  stenosis.  The  less  the  amount  of 
fluid  that  can  be  injected,  and  the  more  rapidly  the  water  is  discharged,  tlie  lower 
the  site  of  the  obstruction.  Still  more  definite  conclusions  can  be  reached  if,  after 
the  injection  has  been  given,  the  abdomen  l>e  percussed,  to  determine  the  height  to 
which  the  water  can  be  forced  into  the  intestine.  On  its  escape,  the  water  should 
be  carefully  examined  for  blood  and  cancerous  particles.  Of  course,  this  diagnostic 
expedient  has  usually  only  a  subordinate  value. 

Prognosis. 

The  prognosis  in  intestinal  cancer,  as  in  other  cancers  in 
which  extirpation  is  impossible,  is  absolutely  had.  To  be  sure, 
it  cannot  be  denied  that  the  carcinoma  occasionally  manifests  a 
certain  tendency  to  cure.  A  case  of  this  kind  has  been  described 
by  Eokitansky,  in  which  an  annular  medullary  cancer  of  the 
sigmoid  flexure,  not  quite  four  inches  in  length,  had  become 
cicatrized  for  the  space  of  three  inches  and  a  half,  and  was  com- 
posed, to  this  extent,  of  a  stratum  of  connective  tissue  free  from 
cancer  corpuscles.  Still,  such  cases  are  extraordinarily  rare, 
and  show,  at  most,  that  the  partial  healing  which  had  occurred 
might  in  the  course  of  time  have  terminated  in  a  complete  cure. 
The  best  prognosis  is  afforded  by  the  rectal  cancers  when  they 
can  be  completely  extirpated,  and  the  worst  by  those  cancers 
which  do  not  remain  confined  to  the  intestine,  but  extend 
rapidly,  and  run  an  acute  course,  as  in  Bamberger's  case  cited 
above.  This  form  of  cancerous  disease,  which  presents  the 
features  of  an  infective  process,  may  prove  fatal  within  a  few 
weeks,  while  other  intestinal  cancers  may  apparently  continue 
for  years  without  inducing  a  fatal  result. 

Thus,  a  case  of  csecal  cancer  was  observed  at  the  Erlangen  Polyclinic,  which,  as 
was  shown  by  the  case-book,  had  been  diagnosticated  three  years  before  as  a 
carcinoma  ventriculi  et  coll  (?).  The  patient  himself  had  for  two  years  and  a  half 
felt  a  tumor  in  the  abdomen,  which  had  at  times  been  very  painful. 
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Treatment. 

Internal  cancer,  being  an  incurable  disease  produced  by  un- 
known causes,  can  receive  only  a  syinptomatio  treatment.  The 
main  indications  are  the  regulation  of  the  'bowels  by  means  of 
enemata  and  mild  cathartics,  in  order  to  obviate  tlie  serious 
results  of  constipation,  the  selection  of  food  which  is  easily 
digestible  and  produces  as  little  faces  as  possible^  and  the  use, 
lohen  necessary,  of  narcotics,  to  relieve  the  distressing  pains. 
In  cancers  of  the  rectum,  wlien  an  operation  is  impracticable,  the 
parts  should  be  repeatedly  washed  out  with  water  or  some  dis- 
infecting fluid,  and  now  and  then  a  large  bougie  may  be  intro- 
duced through  the  stricture,  not  so  much  for  the  purpose  of 
dilatation,  which  is  always  dangerous  from  the  risk  of  producing 
perforation,  as  to  provide  an  outlet  for  the  gases  and  fsecal 
masses  which  have  accumulated  above  the  site  of  the  cancer. 
In  order  to  facilitate  the  escape  of  the  faeces,  the  attempt  may 
also  be  made  to  soften  them  by  means  of  water  injections 
through  a  tube  introduced  high  up.  If  this  measure  do  not 
succeed,  and  if  the  lumen  of  the  intestine  be  practically  occluded 
by  the  neoplasm,  it  would  be  proper  to  emj)loy  artificial  dilata- 
tion to  prevent  the  rupture  of  the  retained  faeces  into  the  sur- 
rounding parts. 

Dieffenbacli  reports  a  case  in  which  it  was  necessary  to  make  deep  incisions  into 
both  buttocks  to  allow  the  escape  of  an  immense  quantity  of  f:T;ces  which  had 
accumulated  there  as  a  result  of  perforation  of  the  intestine  and  had  given  rise  to 
dangerous  symptoms. 

Hemorrhages  are  to  be  checked  by  the  usual  remedies,  stran- 
gulated hemorrhoids  should  be  replaced,  etc.  If  the  measures 
above  indicated  fail  to  relieve  distressing  results  of  the  constipa- 
tion and  dangerous  symptoms  arise  from  this  cause,  the  estab- 
lishment of  an  artificial  anus  above  the  constricted  point  is 
indicated  (Callisen  and  Amussat).  Kecently,  Curling  has  recom- 
mended colotomy,  even  as  a  palliative  measure,  in  cases  of  rectal 
cancer  unattended  by  constipation,  on  account  of  the  relief  from 
pain  and  the  restoration  of  strength  which  are  said  to  follow  the 
operation. 
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In  regard,  finally,  to  the  indications  and  the  methods  for  the 
complete  extirpation  of  rectal  cancer,  I  must  refer  the  reader  to 
the  manuals  of  surgery. 

Intestinal  Hemorrhage. 

Comp.  the  literature  of  gastric  hemorrhage. —  Special  articles  on  intestinal  hemor- 
rhage :  Jos.  Frank,  Prax.  medic,  praec.  Pars  III. Vol.  II.  Sect.  I.  p.  6!)8,  witli  a  lull 
account  of  the  older  literature. — Alhers,  Die  Darmgeschwure.  1831.  S.  168. — 
Dassen,  'Uel)er  die  Quelle  des  beim  Morbus  niger.  etc.  Pract.  Tijdschr.  1838. 
Schmidt's  Jahrb.  Bd.  XXII.  S.  112— Graves,  Clinical  lectures.  1838.— /acAscA, 
Practische  Mittheilungen,  etc.  Prager  Viertcljahrschrift.  II.  1.  1845. — Finger^ 
Blutungen  beimTyph.  exanthem.  etc.  Prager  Viertcljahrschrift.  1849.  VI.  Jahrg. 
3.  S.  28. — Kniesling,  Ileocolotyphus  mit  todtl.  Darmblutung,  etc.  Allg.  Bemerkg. 
Deutsche  Klinik.  1850.  No.  14.  S.  148. — L.  Traube,  Hiimorrhagie  beim  Typhus. 
Chariteannalen.  1850.  Gesammelte  Beitriige,  etc.  11.  S.  20. — /Sc/woe/cA,  Notiz,  etc. 
Deutsche  Kliuik.  1851.  S.  249.—  Virchoio,  Gesammelte  Abhandlungen,  etc.  S. 
420.  438.  451. — Albers,  Berlcht  iiber  84  Leichenoffnungen,  etc,  etc.  Deutsche 
Kliuik.  1851.  No.  A.—Cansiatt,  Specielle  Pathologic  u.  Therapie.  1856.  Bd.  III. 
S.  4:02.^Beckmann,  Embolic  der  A.  mes.  sup.  Virchow's  Archiv.  XIII.  S.  501. 
1858. — Finger,  Ueber  spontane  (Darm-)  Blutungen.  Oesterreichische  ^eitschrift 
f.  pract.  Heilk.  V.  Ref.  Schmidt's  Jahrb.  Bd.  107.  S.  301.  1859.— ffmi,  Klinik 
der  Greisenkrankheiten.  1800.  II.  S.  145. — Gohn,  Klinik  der  embolischcn  Gefiiss- 
krankheiten.  1860.  S.  546.  fL—Frerichs,  BQinik  der  Leberkrankheiten.  I.  1861. 
S.  357. —  Opfoher,  Embolic  der  A.   mescnt.  sup.  mit  Enterorrhagie.  Allg. 
"Wiener  med.  Zeitschr.  VII.  1862.  Ref.  Schmidt's  Jahrb.  117  S.  2^^.—Gerhardt, 
Embolic  der  A.  mesentericae.  "Wiirzb.  medic.  Zeitschr.  Bd.  4.  S.  141.  1862. — 
Kussmaul,  Zur  Diagnose  der  Embolic  der  A.  mesent.  ibid.  Bd.  5.  S.  210.  ff.  1864. 
—  VaUin,  Schmidt's  J.-B.  1864. — G'ncsi?i£;e)',  Infectionskrankheiten.  1864. — 
Moos,  Beitrag  zur  Casuistik  der  embolischen  GefSsskrankheiteu.  Virchow's 
Archiv.  Bd.  XLI.  S.  58.  1867. — Henoch,  Ueber  den  Zusammenhang  von  Purpura 
und  Intestinalstorungeu.  Berliner  kliu.  Wochenschrift.  1868.  No.  50.  S.  517.— 
Grainger  Stewart,  On  hemorrhage  of  waxy,  etc.  Brit,  and  For.  Med.  Chir.  Review. 
1868. — Hegar,  Embolic  der  A.  mesaraica  inferior.  Virchow's  Archiv.  Bd.  48.  S. 
332.  1869. — Markwalcl,  3  Falle  von  Darmblutung  beim  Tyi)hus  (priis.  L. 
Ti-auhe).  Diss.  Berol.  1869. —  ValUn,  Obscrv.  d'haemorrhagie  intestinale.  Union 
med.  1869.  Canstatt's  J.-B.  II.  HI .—PonficTc,  Zur  Casuistik  der  Embolic  der  A. 
mesent.  sup.  Virchow's  Archiv.  Bd.  L.  623.  1870.— 0.  Bay&r,  Todtliche  Darm- 
blutung in  Folge  transitorischer  Hypo'iimie  bei  Erysipelas  faciei.  Archiv  fiir 
Heilkunde.  1870.  S.  ^^^.—  Wunderlich,  V.  C.  A.  jun.,  Ueber  Darmblutung  l)cim 
Typhus  abdomin.  etc.  Archiv  fiir  Heilkunde.  1872.  S.  4:81.  ff. —ScJtehy-Buch, 
Gelenkaffectionen,  Darmblutung,  etc.  Deutsches  Archiv  fiir  klin.  Medic.  Bd. 
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XIV.  S.  4G0.  f¥.  1874.— J.  Faher,  Die  Embolic  der  A.  mcsenterica  sup.  Diss. 
Inaugur.  Erlangen.  1875.— Litten,,  Ueber  die  Folgca  des  Verschlusses  der  A. 
mesar.  sup.  Virchow's  Ai'chiv.  Band  63.  S.  289.  1875. 

The  same  general  principles,  wliicli  we  have  found  to  govern 
the  occurrence  and  course  of  gastric  hemorrhages,  apply  also  in 
almost  every  particular  to  the  bleedings  M^hich  take  place  in  the 
intestines.  In  order  to  avoid,  therefore,  a  mere  repetition  of  our 
previous  remarks  under  the  former  head,  we  shall  mention  only 
briefly  the  points  common  to  both  diseases,  and  shall  dwell  more 
at  length  upon  the  points  in  the  pathogenesis,  symptomatology, 
etc.,  which  are  characteristic  of  intestinal  hemorrhage,  occurring 
independently  of  hemorrhage  from  the  stomach. 

Etiology  and  Pathogenesis. 

As  in  gastric,  so  also  in  intestinal  hemorrhage,  the  immediate 
cause  of  the  bleeding  is  an  abnormal  force  of  the  blood-pressure, 
or,  still  more  frequently,  a  morbid  condition  of  the  wall  of  the 
vessel.  Thus,  on  the  one  hand,  we  have  intestinal  and  gastric 
hemorrhages  occasioned  particularly  by  stases  in  the  area  of  the 
portal  circulation,  as  in  liver  diseases,  obstructions  of  the  vena 
portse,  and  diseases  of  the  lungs,  heart,  and  great  vessels ;  on 
the  other  hand,  intestinal  hemorrhage  may  arise  from  diseases 
and  hurtful  influences  which  involve  lesions  in  the  structure  and 
continuity  of  the  walls  of  the  vessels.  Under  this  head  may  be 
included  mechanical  or  chemical  injuries  to  the  intestine  (foreign 
bodies,  wounds,  poisons),  aneurisms  projecting  into  the  lumen  of 
the  bowel,  and  amyloid  degeneration  of  the  wall  of  the  vessel 
(Stewart),  occurring  especially  in  previously  syphilitic  indi- 
viduals. A  very  interesting  form  of  transient  hypersemia  of  the 
intestine  with  enterorrhagia  was  observed  by  Bayer  in  a  case  of 
facial  erysipelas,  the  disappearance  of  which  was  followed  b}-  a 
copious  hemorrhage  into  the  small  intestine.  Similar  transitory 
hemorrhages  in  the  intestines  ensue  after  severe  and  extensive 
burns  of  the  skin  of  the  abdomen,  as  well  as  in  anomalies  of 
menstruation,  in  which  a  bleeding  fi-om  the  bowels  sometimes 
takes  the  place  of  the  normal  menstruation ;  upon  this  point  the 
remarks  in  the  article  on  Gastric  Hemorrhage  will  apply  here 
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also.  Intestinal  lieraorrhages  occur,  moreover,  in  the  course  of 
diseases  Avlncli  are  in  general  accompanied  by  bleeding,  viz., 
lijemopliilia,  the  scorbutic  affections,  particularly  purpura 
hceniorrliagica,  with  and  witliout  joint  affections,  yellow  fever, 
malignant  jaundice,  etc.  In  this  connection  it  should  be  borne 
in  mind  also  that  severe  intermittent  fener  is  sometimes  attended 
by  intestinal  hemorrhages.  Frerichs,  who  has  observed  several 
instances  of  profuse  intermittent  bleedings  from  the  bowels, 
ascribes  such  cases  to  a  plugging  of  the  capillaries  of  the  liver 
with  flakes  of  pigment,  which  induce  hemorrhage  by  damming 
up  the  blood  in  the  radicles  of  the  vena  portse. 

While  in  the  cases  mentioned  thus  far  the  intestinal  bleeding 
forms  but  a  single  link  in  the  chain  of  hemorrhages,  which  may 
arise  in  a  great  variety  of  organs  as  the  effect  of  a  common  cause 
— the  intestinal  hemorrhage  being,  therefore,  merely  a  more  or 
less  accidental  result  of  the  fundamental  disease — in  other  mor- 
bid conditions  the  intestinal  vessels  are  affected  exclusively. 
Such  specific  hemorrhages  may,  in  the  first  place,  be  produced 
by  iwten^Q  enteritis,  in  which  the  special  violence  of  the  inflam- 
mation probably  occasions  a  very  marked  degree  of  retardation 
of  the  blood-current  in  the  capillaries,  and  a  copious  extravasa- 
tion of  red  blood  corpuscles  upon  the  free  surface  of  the  intes- 
tinal wall.  This  extravasation,  ceteris  paribus,  will  take  place 
the  more  readily  the  greater  the  morbid  changes  in  the  walls  of 
the  vessels  before  the  occurrence  of  hemorrhage  ;  hence  the  fre- 
quency of  this  symptom  in  the  enteritis  of  old  age.  The  form  of 
inflammation  most  frequently  accompanied  by  intestinal  hemor- 
rhage, is  the  diplitlieritic,  and  in  this  remark  we  include  both 
the  infective  form  of  intestinal  diphtheria  and  that  which  occurs 
during  the  course  of  severe  infective  diseases  ;  in  fact,  Bamberger 
declares  that  dysentery  is  the  most  frequent  of  all  the  causes  of 
intestinal  bleedins;. 

The  next  most  frequent  cause  is  typlioid  fever,  in  which  the 
hemorrhage  may  proceed  either  from  the  capillaries  without 
rupture,  or  from  the  large  vessels  which  have  been  eroded  in  the 
bases  of  the  typhoid  ulcers. 

A  striking  example  of  the  first  form  of  bleeding  is  reported  by  Markwald.  The 
case  was  one  of  typhoid  fever  in  which  a  profuse  intestinal  hemorrhage  had  oc- 
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currecl ;  at  the  autopsy  only  small  ulcerations  were  found,  and  on  injecting  tlie 
superior  mesenteric  artery  with  a  colored  iluid  the  finest  vessels  of  the  intestinal 
mucous  mcuibranc  were  filled  without  the  escape  of  even  a  drop  of  the  fluid  from 
the  site  of  the  ulcers. 

Besides  the  typlioid  ulcerations,  all  the  other  forms  of  ulcer 
previously  described — the  catarrhal,  the  peptic,  and  the  tuber- 
culous—  not  unfrequently  give  rise  to  intestinal  hemorrhage. 
Duodenal  ulceration,  in  more  than  one-fourth  of  the  cases,  is 
attended  by  hemorrhages,  which  are  generally  of  a  profuse  char- 
acter, the  blood  escaping  by  vomiting  alone,  or  only  by  stool, 
or  in  both  ways  at  the  same  time. 

Neoplasriis  of  the  intestine,  especially  cancer,  are  also  oc- 
casionally attended  by  enterorrhagia.  The  tendency  to  hemor- 
rhage is  particularly  marked  in  cancer  of  the  rectum,  because 
here,  in  addition  to  the  bleedings  which  result  from  the  disinte- 
gration of  the  neoplasm,  hemorrhages  may  also  occur  from  the 
stases  in  the  inferior  veins  produced  by  the  pressure  of  the  carci- 
noma or  impacted  faeces.  In  such  cases  the  visible  evidence  of 
a  considerable  obstruction  to  the  circulation  is  presented  by  the 
appearance  of  hemorrhoids     the  outlet  of  the  rectum. 

Of  a  similar  origin  are  the  bleedings  from  the  rectal  veins, 
which  occur  in  chronic  constipation,  or  during  the  course  of  preg- 
nancy, from  the  compression  of  the  veins  by  the  gravid  uterus. 

When  hemorrhoids '  have  once  arisen  from  this  or  some  other 
cause,  bleeding  may  be  produced,  either  by  a  rupture  of  the 
tensely  distended  and  thinned  walls  of  the  hemorrhoidal  veins,  or 
by  inflammation  and  erosion  of  the  tumors. 

Another  form  of  intestinal  hemorrhage,  originating  in  venous 
congestion,  is  that  which  occurs  in  intussusception  of  the  intes- 
tine, owing  to  the  fact  that  the  mesentery  is  di-agged  into  the 
sheath  along  with  the  invaginated  part,  and  its  vessels  thereby 
undergo  a  considerable  amount  of  compression. 

Finally,  intestinal  hemorrhage  has  been  repeatedly  traced  to 
an  embolism  of  the  mesenteric  arteries.  The  explanation  of  such 
cases  presents  serious  difftculties. 


'  The  subject  of  hemorrhoidal  diseases  will  be  fully  treated  in  another  portion 
this  work. 
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In  his  classical  work  on  the  embolic  process,  Cohnheim,  as  is  well  known,  has 
shown  conclusively  that  in  the  formation  of  the  infarction  it  is  the  backward 
current  from  th3  veins  tliat  distends  the  vessels  of  the  embolized  district,  and  thus 
ultimately  gives  rise  to  hemorrhage.  This  result  happens,  however,  only  when  the 
embolism  occurs  in  what  are  known  as  the  "terminal  arteries,"  no  such  effect  being 
produced  when  the  occluded  artery,  l>efore  breaking  up  into  capillaries,  anastomoses 
with  anotlier  artery.  But  the  intestine  is  the  place,  of  all  others  in  the  body,  where 
tlie  arterial  anastomoses  are  most  numerous  and  most  perfectly  arranged,  and  there- 
fore it  seems  impossible  to  explain  the  occurrence  of  infarction  after  embolism  of 
tlie  superior  mesenteric  artery  so  long  as  the  circulation  can  continue  through  the 
anastomotic  connections  of  tliis  artery  with  the  cccliac  artery  by  means  of  the  pan- 
creatico-duodenalis,  and  with  the  inferior  mesenteric,  by  means  of  the  middle  cceliac. 
On  tlie  other  hand,  the  occurrence  of  hemorrhagic  infarction  of  the  intestine,  after 
emliolism  of  the  superior  mesenteric  artery,  has  been  shown  beyond  question  in  nu- 
merous instances.  In  order  to  reconcile  this  discrepancy,  Cohnheim  has  supposed  that 
in  all  such  cases  occlusion  occurs  not  merely  in  a  large  branch  of  the  superior  mesen- 
teric artery  itself,  but  also  in  the  arterial  anastomoses,  which  empty  into  the  occluded 
artery  between  the  original  embolus  and  the  capillaries  of  the  intestinal  wall,  the 
secondary  occlusion  resulting  from  particles  which  have  become  separated  from  the 
primary  embolus  and  have  been  swept  off  into  the  anastomosing  vessels. 

This  explanation,  which  was  based  upon  the  results  of  two  autopsies  made  by 
;  Ponfick,  presupposed,  however,  that  the  secondary  plugs  had  generally  been  over- 
!  looked  at  post-mortem  examinations ;  but  it  is  difficult  to  believe  that  this  could 
'  have  been  the  case.  Faber,  who  failed  to  find  any  secondary  plugs,  has  suggested 
1  another  exjjlanation  in  place  of  Cohnheim's,  viz.,  that,  notwithstanding  the  patency 
I  of  the  collateral  vessels,  the  portal  vein  produces  a  retrograde  pressure,  which,  in 
I  the  absence  of  any  counterbalancing  pressure  in  the  superior  mesenteric  vein,  occa- 
^  sions  an  engorgement  of  the  district  supplied  by  the  latter  vessel. 

M.  Litten  has  recently  made  a  number  of  experiments,  which  afford  a  satisfactory 

•  solution  of  the  problem.  Tliese  experiments  show  that  when  the  superior  mesen- 
:  teric  artery  is  ligated,  the  circulation  in  the  vascular  district  supplied  by  the  artery 

is  never  restored  through  the  collateral  circulation.  On  ligating  a  central  portion 
of  the  artery,  and  dividing  the  vessel  at  its  periphery,  no  blood  escaped  at  any  time 
•>  up  to  the  death  of  the  animal.  In  every  case,  however,  the  ligation  of  the  superior 
r  mesenteric  artery  was  followed  by  an  infarction  of  the  portion  of  intestine 
«  supplied  by  the  vessel.  The  first  hemorrhages  occurred  from  ten  to  twelve  hours 
>  after  the  application  of  the  ligature,  and  were  occasioned  ly  the  estallishnent  of  a 
retrograde  venous  current^  in  connection  with  changes  of  nutrition  in  the  anaemic 

*  walls  of  the  vessels— changes  which  occur  as  early  as  from  two  hours  to  two  hours 

'  Litten  has  observed  this  retrograde  venous  current  under  the  microscope,  and  has 
shown,  by  experiments  with  injections  into  the  vessels,  that  the  resistance  in  the  ligated 
vascular  district  is  so  great  as  to  prevent  a  rapid  restoration  of  the  ckculation  through 
the  normal  blood  pressure  on  the  part  of  the  arteries. 


448    LEUBE. — DISEASES  OF  THE  STOMACH  AND  INTESTINES. 


and  a  half  after  the  operation.  Functionally,  tliercfore,  if  not  anatomically,  the 
superior  mesenteric  behaves  as  a  terminal  artery,  and  for  this  reason  Littcn  has 
appropriately  given  it  the  name  of  a  "  functional"  terminal  artery. 

On  the  other  hand,  tlie  inferior  mesenteric  artery,  on  account  of  its  numerous 
anastomoses,  has  no  claim  to  this  designation.  When  its  embolization  does  result  ia 
hemorrhage  (but  without  necrosis  and  oedema  in  the  affected  portion  of  intestine), 
the  event  is,  according  to  Litten,  to  be  explained  by  the  fact  that  sufficient  time 
elapses  before  the  restoration  of  the  circulation  to  allow  the  occurrence  of  such  a 
destruction  of  the  vessels  as  will  pemiit  the  escape  of  the  constituents  of  the  blood 
when  tlie  arterial  current  becomes  re-established.  Such  bleedings  have,  there- 
fore, no  connection  with  a  retrograde  current  in  the  veins. 

WJiile  gastric  hemorrhages  occur  more  frequently  in  women, 
the  reverse  is  the  case  in  regard  to  hemorrhages  from  the  intes- 
tine. The  absolute  frequency  of  intestinal  hemorrhages  can 
scarcely  be  determined,  because  they  occur  merely  as  a  sj^mptom 
of  various  affections,  and  consequently  vary  in  frequency  with 
the  frequency  and  intensity  of  the  latter.  Of  more  practical 
importance  is  the  question,  what  particular  diseases  are  found 
by  experience  to  predispose  most  frequently  to  the  occurrence 
of  this  event.  Bamberger  has  drawn  up  the  following  scale, 
showing  the  direct  order  of  frequency :  dysentery,  typhus,  can- 
cer (of  the  large  intestine),  mechanical  hemorrhage,  jjoisoning, 
and  foreign  bodies,  tuberculous,  follicular,  catarrhal  ulcers,  and 
inflammation  of  the  mucous  membrane,  the  round  duodenal 
ulcer,  aneurisms,  and  finally  vicarious  hemorrhages. 


Pathological  Anatomy. 

In  individuals  dying  from  profuse  intestinal  hemorrhage  the 
body  presents  the  signs  of  general  loss  of  blood.  On  opening 
the  abdominal  cavity,  the  mesentery,  in  some  instances,  appears 
engorged  with  blood,  especially  in  cases  of  congestive  hemor- 
rhage, and  the  intestine,  on  section,  is  found  to  be  intensely 
hyperffimic  ;  at  other  times,  however,  the  mucous  membrane  is 
very  pale,  in  consequence  of  the  copious  hemorrhage  which  has 
occurred  during  life.  In  still  other  cases  the  mucous  mem- 
brane has  a  dark  speckled  appearance,  which  is  produced  partly 
by  ecchymoses,  and  partly  by  effused  blood,  which  may  be 
pressed  out  of  the  orifices  of  the  follicles. 
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The  cavity  of  the  intestine  is  filled  with  dark,  blackish-brown, 
tarry  clots  of  blood,  but  sometimes  the  blood  is  red  in  color  and 
of  a  more  fluid  consistence.  After  removing  these  clots  it  is  gen- 
■  erally  possible  to  discover  the  cause  of  the  hemorrhage,  either  in 
the  form  of  an  eroded  vessel  lying  in  the  base  of  an  ulcer,  an 
invagination,  an  embolism  of  the  superior  mesenteric  artery,  an 
aneurism,  cancer,  etc.,  or  in  the  form  of  an  intense  enteritis,  an 
lamyloid  degeneration  of  the  intestine  or  diffuse  congestion  in 
Ithe  ramifications  of  the  portal  vein.  In  such  cases  of  capillary 
[hemorrhage  the  explanation  of  the  bleeding  Avill  not  be  found 
luntil  inquiry  is  made  into  the  pathologico-anatomical  condition 
'Of  the  liver,  heart,  etc. 

Symptomatology  and  Diagnosis. 

The  symptoms  which  j)recede  intestinal  hemorrhage  will 
iioaturally  vary  according  to  the  nature  of  the  disease  which 
'>ives  rise  to  the  bleeding  :  congestive  intermittent  fever,  typhoid 
-"ever,  cirrhosis  of  the  liver,  purpura,  etc. 

I When  the  intestinal  hemorrhage  is  profuse,  its  occurrence  is 
nanifested  by  the  general  signs  of  internal  hemorrhage  :  weak- 
less  of  the  pulse,  pallor  of  the  skin  and  mucous  membranes, 
^ddiness,  ringing  in  the  ears,  glimmering  before  the  eyes,  a  feei- 
ng of  weakness  and  faintness  ;  at  the  same  time  the  patient  com- 
plains of  pain  in  the  abdomen,  and  there  is  said  to  occur,  in 
some  cases,  a  sensation  as  if  "a  warm  fluid  were  flowing  into  the 
ibdomen."    These  symptoms  may  be  immediately  followed  by 
ath  (internal  hemorrhage),  without  any  discharge  of  blood 
xternally,  owing  either  to  the  rapidity  and  enormous  quantity 
'f  the  extravasation  or  to  a  paralysis  of  the  peristaltic  move- 
iionts.    Usually,  however,  an  inclination  to  evacuate  the  bowels 
felt,  and  the  patient  has  one  or  more  discharges,  consisting  of 
lore  or  less  pure  blood  in  the  form  of  tarry  masses,  and  some- 
nnes  containing  fseces.    In  rare  cases  the  extravasated  blood 
lay  be  hrigJd  red,  but  probably  only  when  it  has  been  dis- 
liarged  in  very  large  quantities  and  has  been  rapidly  hurried 
lirough  the  intestines,  or  when  it  has  come  from  the  lowermost 
ortions  of  the  intestinal  canal,  because,  if  the  blood  have  been 
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long  delayed  in  the  large  intestine,  the  acidity  of  the  contents 
of  the  latter  is  sufficient  to  produce  a  transformation  of  the 
haemoglobin  into  hsematin.  When  the  hemorrhage  occurs  in 
the  duodenum,  the  blood  may  also  pass  into  the  stomach,  and 
there  undergo  the  conversion  into  hsematin. 

Should  the  bleeding  continue,  or  should  repeated  hemor- 
rhages occur  in  quick  succession,  the  anaemic  symptoms  become 
more  and  more  threatening  ;  the  pulse  disappears,  the  cheeks 
and  eyes  become  sunken,  a  swoon  relaxes  the  rest  of  the  body, 
the  temperature  steadily  falls,  and  the  extreme  collapse  finally 
results  in  death.  If  the  bleeding  be  arrested  and  the  patient  re- 
cover from  this  apparently  hopeless  condition,  the  bloody  stools 
are  gradually  replaced  by  normal  dejections,  but  the  convales- 
cence is  jDrotracted,  and  even  when  there  is  no  affection  of  the 
kidneys,  dropsy  may  still  occur  as  a  result  of  anaemia,  and 
may  ultimately  prove  fatal  tlirough  an  cedema  of  the  glottis. 
Relapses  of  the  bleeding  are  very  common,  and  in  some  cases 
may  be  expected  with  certainty,  as  is  evident  from  a  glance  at 
the  etiology  of  intestinal  hemorrhages. 

The  preceding  symptoms  belong,  however,  only  to  the  more 
severe  hemorrhages ;  the  minor  bleedings  frequently  escape  ob- 
servation, because  they  produce  none  of  these  signs  of  collapse, 
and  are,  therefore,  easily  overlooked.  The  hemorrhoidal  bleed- 
ings, on  the  contrary,  even  afford  the  patient  relief  from  the 
burden  of  an  engorged  portal  system,  at  least  immediately  after 
the  loss  of  blood. 

Usually  there  is  no  difficulty  in  deciding  at  once  and  with 
certainty,  whether  the  discharged  masses  contain  blood  or  not 
When  large  quantities  of  red  blood  escape,  it  is  scarcely  sup- 
posable  that  a  physician  can  be  deceived ;  but  when  the  faeces  are 
tinged  with  a  blackish-green  color  by  bile,  or  are  blackened  by  the 
use  of  iron,  they  may  be  mistaken  for  the  tarry  substances,  dis- 
charged in  all  cases  of  intestinal  bleeding,  in  which  the  blood  has 
delayed  for  some  time  in  the  bowel.  In  such  cases  all  doubt  Avill 
be  removed  by  the  microscope  or  by  a  spectroscopic  examination 
for  hsematin.' 


I  Hoppe-Seyler,  II.  Auf.  S.  367. 
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Miicli  more  difficult  than  this  question,  whether  the  stool  con- 
tains blood,  is  the  question,  whether  the  Uood  comes  from  the 
intestine  at  all,  and,  if  so,  from  loliat  particular  'portion.  If 
the  blood  adheres  as  a  reddish  coating  to  the  faecal  balls  without 
;  any  blood  being  found  in  their  interior,  the  blood  can  come  from 
1  no  other  source  than  the  large  intestine,  and  then  the  first  diag- 
1  nostic  indication  is  to  examine  the  abdomen  along  the  course  of 
1  the  colon,  and  to  make  a  manual  or  instrumental  exploration  of 
1  the  rectum.  If,  on  the  other  hand,  large  quantities  of  black,  or 
V  even  red  blood  are  discharged,  it  is  impossible,  from  a  mere  in- 
;  spection  of  the  faeces,  to  decide  whether  the  source  of  the  bleed- 
i  ing  lies  in  the  small  or  large  intestine.  Ordinarily  the  rule  holds 
i  good,  that  the  greater  the  distance  which  the  blood  has  to  travel 
I  before  its  final  discharge,  the  more  marked  the  changes  it  under- 
\.  goes  ;  and  yet  we  sometimes  find  in  the  hemorrhages  of  typhoid 
f  fever  that  the  blood  extravasated  in  the  ileum  appears  of  a  red 
( color  in  the  stools.  Percussion  is  of  but  little  service  in  deter- 
1  mining  the  particular  location  of  the  bleeding,  except  in  the  very 
rrare  cases  in  which  an  extensive  dulness  over  the  intestines  can 
\  be  detected  which  continues  to  increase  in  size.      By  this  means 

I»wR  may  also  occasionally  be  enabled  to  determine  whether  the 
^charged  blood  comes  from  the  upper  portion  of  the  intestines 
from  the  stomach — a  point  which  could  not  be  determined  by 
nere  inspection  of  the  bloody  stools.  In  most  cases,  however, 
e  symptoms  which  precede  and  accompany  the  intestinal 
morrhage  will  indicate  its  situation  with  an  approximate  de- 
Be  of  certainty.  Thus,  in  typhoid  fever,  we  may  regard  the 
ium  as  the  probable  source  of  the  bleeding  ;  in  dysentery,  the 
rge  intestine,  etc. 
Usually,  therefore,  the  doubt  as  to  the  locality  of  the  hemor- 
age  will  be  solved  lolien  loe  have  settled,  what  is  hy  far  the 
ost  important  point  in  the  diagnosis  and  treatment,  mz.,  the 
irticular  f  undamental  disease  to  loMcJi  the  intestinal  hemor- 
\age  is  due.  This  is  of  course  not  the  place  to  discuss  the 
mptomatology  of  these  different  fundamental  diseases,  cirrhosis 
the  liver,  typhoid  fever,  etc. ;  still  it  may  be  of  service  to 
ve  certain  general  diagnostic  points,  which  will  enable  us  to 
ake  a  rapid  survey  of  the  case. 
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When  the  antecedents  of  the  patient  are  unknown,  and  the 
bloody  discharges  present  none  of  the  characteristic  appear- 
ances of  dysenteric  stools,  the  first  indication,  after  the  general 
condition,  the  state  of  the  pulse,  the  temperature  of  the  skin, 
etc.,  have  been  ascertained,  is  to  examine  for  the  presence  of 
liemorrlioids.  Should  these  be  present,  search  must  then  be 
made  for  any  causes,  near  or  remote,  which  can  account  for  their 
occurrence,  such  as,  on  the  one  hand,  affections  of  the  liver,  par- 
ticularly cirrhosis,  or  pulmonary  and  cardiac  diseases,  with  pas- 
sive congestion  of  the  venous  system  ;  or,  on  the  other  hand, 
ftecal  impaction  as  a  result  of  constipation,  pregnancy,  rectal 
catarrh,  or  cancer  of  the  rectum.  The  presence  of  the  latter 
affection  can  generally  be  satisfactorily  ascertained  by  a  careful 
exploration  of  the  rectum,  or  of  the  vagina  in  women  ;  while,  as 
regards  the  influence  of  a  disease  of  the  liver  or  lungs  in  the 
production  of  the  hemorrhage,  the  best  guide  is  the  amount  of 
ascites  as  compared  with  the  development  of  the  dropsy  else- 
where. 

If  no  decision  can  be  reached  by  the  methods  just  indicated, 
the  inquiry  must  extend  to  the  next  most  frequent  caiises  of 
intestinal  hemorrhage,  such  as  poisoning,  wounds,  foreign  bodies, 
and,  when  these  are  not  indicated  by  the  history  of  the  case, 
intestinal  ulcers.  The  previous  history  will  afford  information 
of  the  greatest  importance  in  the  diagnosis  of  the  latter  affec- 
tion. More  or  less  marked  disturbance  in  the  first  stages  of 
digestion  and  lisematemesis,  occurring  simultaneously  or  with 
the  intestinal  hemorrhage,  point  to  the  existence  of  a  duodenal 
ulcer,  while  the  presence  of  indubitable  symptoms  of  tubercu- 
losis or  typhoid  fever  will  indicate  ulcerations  of  a  corresponding 
character. 

The  intestinal  hemorrhage  which  occurs  during  the  course  of 
severe  intermittent  fevers^  may  readily  be  mistaken,  if  the  fever 
be  quotidian  and  the  intermissions  have  become  indistinct,  for 
the  intestinal  hemorrhage  of  typhoid  fever  ;  but  the  rapid  effect 
of  quinine  in  such  cases  will  render  the  diagnosis  decisive. 

When  the  hemorrhage  occurs  in  a  syijliilitic  patient,  we 


'  See  Frerichs,  1.  c,  S.  358. 
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should  bear  in  mind  the  possibility  of  a  specific  ulceration,  or  of 
an  amyloid  degeneration  of  the  intestinal  mucous  membrane  ; 
;  the  latter  condition  is  to  be  inferred  with  the  more  probability 
<  when  the  liver  and  the  spleen  are  enlarged  and  the  urine  is  albu- 
1  minous. 

We  pass  now  to  the  rarer  causes  of  intestinal  hemorrhage, 
'.viz.,  invagination  with  the  sj^nptoms  of  ileus,  aneurisms,  vica- 
•  rious  hemorrhage,  etc.  In  many  cases  definite  information  is 
i  afforded  by  the  condition  of  the  skin.  In  the  so-called  purpura 
t  liemorrhagica,  no  other  internal  organ  is  so  frequently  the  seat  of 
1  hemorrhage  as  the  intestine. 

I  have  recently  treated  a  case  of  this  kiucl,  and  I  give  below  a  brief  description 
I  of  it,  not  only  because  it  shows  how  an  uncertainty  in  diagnosis  may  be  cleared 
i;  up  by  the  cutaneous  symptoms,  but  also  because  it  affoi'ds  an  excellent  illustration 
iof  the  rare  complication  with  urticaria  and  affection  of  the  joints,  to  which  Scheby- 
EBuch  has  lately  called  attention. 

Meek,  a  turner,  thirty-six  years  of  age,  and  previously  healthy  (with  the  excep- 
tion of  a  pulmonary  affection  several  years  ago,  from  which  he  entirely  recovered). 
FFour  months  ago,  without  any  apparent  cause,  red  spots  made  their  appearance  upon 
rthe  shin  of  the  lower  extremities,  and  the  limbs  became  so  much  swollen  that  by 
Ithe  third  day  he  was  no  longer  able  to  stand.  At  the  same  time  diarrhma  occurred — 
Ithe  bowels  having  previously  been  quite  regular — and  after  the  fourteenth  day  tenes- 
i  mus  with  passage  of  blood,  since  which  time  blood,  mucus,  and  matters  resembling 
ipus,  have  been  frequently  discharged.  These  symptoms  were  accompanied  by 
vomiting  witliout  any  blood,  and  by  pains  confined  to  the  lower  portion  of  the 
abdomen,  on  the  left  side.  No  fever,  but  at  night,  occasionally,  profuse  perspira- 
'■  tion.  Appetite  poor  only  at  the  time  of  the  pains ;  at  other  times  moderate,  yet 
'ipatient  is  considerably  emaciated.  No  signs  of  any  chest  trouble,  or  of  any 
(derangement  of  the  nervous  system,  except  occasional  attacks  of  faintness.  The 
spots  alternately  appeared  and  disappeared.  There  was  nothing  about  his  diet  or 
ithe  condition  of  his  dwelling  that  was  at  all  undesirable ;  but  of  late  he  had  been 
•working  somewhat  harder  than  usual. 

On  admission  into  the  clinic,  reddish  brown  petechia;,  with  a  tinge  of  yellow, 
'from  the  size  of  a  linseed  to  that  of  a  shilling,  and  some  of  them  confluent,  were 
jfound  in  large  numbers  upon  the  lower  extremities,  and  a  few  upon  the  arms. 
iSome  signs  of  catarrh  in  the  lungs,  heart  normal,  no  blood  and  mucus  in  the  stools, 
land  the  urine  free  from  albumen  or  sugar.  Temperature  normal.  Four  days  after- 
awards  swelling  of  the  left  hand  and  some  pain  in  the  abdomen  occurred,  followed  two 
•days  later  by  swelling  of  the  calves  and  an  eruption  of  new  hemorrhagic  spots  in 
ntliat  part.  The  left  calf  was  sensitive  to  pressure  ;  shortly  afterwards  swelling  of 
'■the  arms  and  palms  of  the  hands,  with  numerous  quite  circumscribed  soft  tumefac- 
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tions,  half  the  size  of  a  wiilaut,  upon  both  arms,  over  which  the  skin  was  of  a  nor- 
mal  appearance.    The  stools  contained  a  little  reddish-hrown  mucus. 

Four  days  after  this,  pain  in  the  left  knee-joint,  red  spots  upon  both  lower  limbs, 
with  disappearance  of  tlie  nodular  tumefactions  on  the  arms.  Tliree  days  later 
both  thighs  became  covered  at  various  points  with  itching,  blotchy  elevations  of  the 
sTcin,  as  large  as  from  a  pea  up  to  ten  times  this  size,  and  generally  of  a  white  colm;  Imt 
at  some  places  reddened  at  the  top.  The  patient  recollected  tliat  at  the  beginning  of 
his  disease  he  had  had  symptoms  of  a  somewhat  similar  character.  Extension  of  the 
urticarial  eruption,  within  the  next  few  days,  over  the  iqjper  extremities,  trwik,  and 
head  ;  adema  of  the  eyelids.  The  eruption  is  now  almost  eveiywhere  of  a  bright-  or 
dark-red  color,  and  the  skin  of  a  spotted  appearance.  In  the  upright  posture  the 
skin  of  the  lower  extremities  presented  a  peculiar  appearance,  resembling  a  map  of 
dark-blue  alternated  with  brick-colored  markings,  the  latter  being  slightly  elevated 
and  itching,  the  former  flattened.  Three  days  afterwards  the  eruption  disappeared. 
Then,  on  successive  days,  in  the  same  order,  recurred :  first,  severe  pains  in  the 
abdomen ;  then  fresh  petechiaj ;  then  violent  diarrhoea  ;  and  afterwards,  again,  new 
purpural  spots. 

Six  days  afterwards,  in  the  night,  six  stools,  with  considerable  tenesmus  and  blood, 
and  the  appearance  of  fresh  j)etechke.  In  tlie  morning,  again,  six  bloody  stools; 
then,  no  more  blood,  but  severe  abdominal  pains  for  anotlier  day ;  and  then,  for 
three  days,  strong  fever,  without  any  demonstrable  local  disturbances  (104.4  ;  102.7; 
103.4;  99.8;  102.6);  then  pain  occurred  in  the  lower  jaw;  no  lesion  of  gums. 
The  urine,  which  has  hitherto  been  free  from  albumen,  now  shows  the  presence 
of  a  moderate  quantity.  Notwithstanding  the  occurrence  of  a  new  jjurpural  erup- 
tion, the  patient  left  the  hospital  of  his  own  accord,  uneured.  The  treatment  had 
consisted  of  Haller's  acid  elixir '  in  decoction  of  bark,  quinine  and  iron,  tannin, 
extract  of  ergot ;  for  the  intestinal  bleeding,  liquor  ferri  perchloridi ;  and  for  tlie 
diarrhoea,  tannin  and  opium.  None  of  these  remedies  had  any  effect  worth  mentioning 
upon  the  symptoms,  and  yet  the  patient,  during  his  stay  in  the  hospital,  had  gained 
eleven  and  a  half  pounds  in  weight. 

We  have  still,  in  conclusion,  to  analyze  the  diagnosis  of 
another  form  of  intestinal  hemorrhage  which  has  been  rejaeatedly 
observed  of  late,  viz.,  that  produced  by  embolism  of  the  superior 
mesenteric  artery.  Unfortunately,  the  number  of  cases  described 
hitherto  (about  twenty)  is  so  small,  that  a  certain  diagnosis  of 
the  affection  is  out  of  the  question.  Nevertheless,  it  is  safe  to 
say  that,  when  conditions  are  known  to  exist  wliicli  can  give 
rise  to  emholism,  and  particularly  wJien  emhoUsm  can  he  proved 
to  liave  previously  taken  place  in  otlier  organs,  a  probable  diag- 


"  A  mixture  of  sulphuric  acid  and  alcohol,  one  part  to  three.— Trans. 
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iiosis  of  embolism  of  the  superior  mesenteric  artery  can  be  made, 
:  if  abdominal  pains,  Moody  stools,  and  symptoms  of  peritonitis, 
i  especially  masses  of  exudation  in  the  abdomen,  are  present. 

In  all  the  cases  observed  np  to  the  present  time  the  source  of  the  embolus  could 
\  be  demonstrated  without  difficulty,  generally  in  the  form  of  an  acute  or  chronic 
t  endocarditis ;  in  two  cases  (Cohn)  hemorrhagic  nodules  were  found  between  the 
1  folds  of  the  mesentery,  and  in  one  of  the  cases  could  even  be  felt.  Bloody  stools 
.  — the  most  important  diagnostic  sign — have,  unfortunately,  been  noticed  in  only  a 
:  minority  of  instances.  Our  means  of  diagnosticating  the  lesion  in  question  are, 
r  therefore,  as  yet  very  imperfect.  In  the  four  cases  of  embolism  of  the  mesenteric 
:  artery  examined  after  death,  in  Erlangen  (see  Faber,  1.  c),  the  affection  was  not 
I  diagnosticated,  and  not  even  suspected ;  while  a  differential  diagnosis  between 
t  embolism  of  tiie  superior  and  that  of  the  inferior  mesenteric  arteries  must  be 
:  regarded  as  hopeless,  notwithstanding  the  distinction  which  has  been  supposed  to 
I  exist,  that  in  the  latter  affection /resA  blood  continually  oozes  from  the  rectum,  and 
t  that  the  pain  is  more  confined  to  the  region  of  the  rectum. 

Prognosis.  ♦ 

Whatever  its  source,  intestinal  hemorrhage,  if  at  all  profuse, 
i  is  always  a  critical  symptom.    It  is,  of  course,  true  that  long- 
'  continued,  periodically-recurring  hemorrhages  are  often  borne 
1  remarkably  well,  and  that  even  a  relief  to  the  distress  of  the 
\  patient  may  be  expected  when  the  bleeding  is  preceded  by  in- 
;  tense  portal  congestion,  such  as  occurs  in  cirrhosis  of  the  liver  ; 
;  in  fact,  the  popular  German  term  for  hemorrhoids — flux  from 
the  golden  vein  (Goldaderfiuss) — shows  how  much  reliance  has 
been  placed  upon  the  discharge  of  the  "morbidly-altered"  blood 
in  hemorrhoidal  affections.    Even  under  such  unfavorable  cir- 
'  cumstances  as  typhoid  fever,  a  hemorrhage  has  been  regarded 
1  by  many  physicians  as  propitious, '  because  its  occurrence  is 
'  often  immediately  followed,  not  only  by  the  patient's  revival 
( from  a  lethargic  condition,  but  also  by  an  unquestionable  im- 
1  provement  in  his  general  symptoms. 

But  as  soon  as  the  hemorrhage  becomes  more  copious,  what- 
ever its  source,  it  must  always  excite  the  most  intense  anxiety 
on  the  part  of  the  physician.    For,  aside  from  the  fact  that  even 


'  See  Liebermeister  on  this  subject,  Vol.  I.  of  this  work,  pp.  148,  149. 
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apparently  favorable  hemorrhages  may  ultimately  prove  dan- 
gerous from  the  direct  loss  of  nutritive  material  and  the  result- 
ing anajmic  symptoms,  a  recurrence  of  the  hemorrhage  sooner  or 
later  is  always  to  be  feared,  as  a  glance  at  the  etiology  of  the 
intestinal  hemorrhages  will  show.  In  most  cases,  moreover,  it 
is  impossible,  owing  to  the  uncertainty  of  the  remedies  at  our 
disposal,  to  tell  how  long  the  hemorrhage  will  last. 

Hemorrhages  from  large  vessels  are  more  dangerous  than 
capillary  bleedings  ;  but,  in  estimating  the  danger  in  a  given  case, 
our  best  guide,  aside  from  the  quantity  of  blood  lost,  will  be  the 
condition  of  the  patient's  strength  and  the  nature  of  the  fun- 
damental disease  which  has  occasioned  the  hemorrhage,  although, 
of  course,  the  comparative  risks  in  the  different  aifections  do  not 
admit  of  a  formal  tabulation. 


The  same  principles  of  treatment  which  were  laid  down  for 
gastric  hemorrhages  will  apply  also  in  general  to  the  case  of 
intestinal  bleedings,  and,  therefore,  for  the  sake  of  avoiding 
repetitions,  we  refer  to  the  article  on  Htematemesis,  in  regard  to 
the  special  advantages  of  the  various  remedies  and  the  indica- 
tions for  their  use. 

As  in  gastric,  so  also  in  intestinal  hemorrhage,  the  primary 
indication  is  rest,  and  this  not  only  for  the  whole  body,  but 
particularly  for  the  bleeding  intestine.  The  latter  object  will  be 
best  attained  by  entire  abstinence  from  food,  and  by  the  admin- 
istration of  opium  when  there  is  evidently  an  increase  of  the 
peristaltic  movements  of  the  intestine. 

Although  experiments  have  hitherto  failed  to  confirm  what  has  been  proved  in 
thousands  of  cases  in  which  this  drug  has  been  used  therapeutically,  viz.,  that  opium 
exerts  a  quieting  influence  upon  tJie  movements  of  the  intestine — Nasse,  in  fact,  having 
observed  that,  at  least  immediately  after  its  administration,  the  drug  acts  as  an 
intestinal  stimulant— and  although  it  is  in  the  highest  degree  probable  that  opium 
at  first  increases  the  blood  pressure;  yet  practically,  when  one  Moody  stool  rapidly 
succeeds  another,  the  use  of  opium  can  hardly  be  dispensed  with.  Still  it  slioiild  not 
be  forgotten  that  any  harm  which  may  result  from  this  increase  of  the  blood  pres- 
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-  sure  will  be  more  than  counter-balanced  if  we  can  prevent  the  rajiid  removal  of 
the  blood  from  the  seat  of  hemorrhage,  and  thus,  by  giving  the  blood  time  to 
.  coagulate  in  the  intestine,  effect  a  natural  closure  of  the  bleeding  point. 

For  the  purpose  of  producing  derivation  of  the  hlood  from 
;  the  seat  of  liemorrliage,  large  mustard  poultices  to  the  abdomen 
t  or  similar  measures  may  be  employed  (see  p.  289). 

Of  the  various  remedies  recommended  for  a  direct  stanching 
( of  the  bleeding,  the  only  one  I  can  recommend  is  ergotine^ 
:  administered  hypodermically  in  doses  of  a  grain  and  a  half — at 
lleast,  it  is  the  only  one  from  which  I  have  seen  unquestionable 
1  results.  Moreover,  I  give  alum  lohey  as  a  drink,  and  for  its 
I  astringent  effects  the  solution  of  the  chloride  of  iron,  from  live 
I  to  eight  drops  at  a  dose  in  vrater,  or  in  a  decoction  of  marsh- 
I mallow  ;  but  as  far  as  any  styptic  action  from  the  latter  is  con- 
(cerned,  I  entertain  the  same  doubts  as  were  expressed  in  the 
f  article  on  Gastric  Hemorrhage.  In  a  similar  manner  the  acetate 
cof  lead,  tannin,  etc.,  also  act  as  astringents.  These  astringents 
]  promise  better  results  when  the  hemorrhage  proceeds  from  the 
1  large  rather  than  from  the  small  intestine,  because,  in  the  former 
f  case,  by  their  administration  in  the  form  of  injections,  they  can 
1  be  brought  into  immediate  contact  with  the  bleeding  part  (one  to 
t  two  per  cent,  solutions  of  tannin  or  chloride  of  iron). 

The  styptic  most  in  favor  is  ice,  applied  externally,  either  in 
tthe  form  of  large  frozen  compresses  (see  foot-note,  p.  391)  or  in- 
1  closed  in  large  india-rubber  bags.  However  heretical  it  may 
'  sound,  I  cannot  give  a  very  favorable  opinion  of  this  remedy. 
.  At  best,  the  degree  of  cold  thus  produced  in  the  intestinal  mucous 
:  membrane  is  trifling,  and,  even  if  it  were  more  considerable,  we 
5  should  have  to  fear  what  the  experiments  of  Caliburces  have 
J  shown  to  occur,  when  the  normal  temperature  of  the  body  falls 
t  to  a  considerable  degree,  viz.,  that  very  active  intestinal  move- 
iments  might  be  excited.  More  reliance  is  to  be  placed,  in  my 
opinion,  upon  the  use  of  ice-cold  injections  when  the  hemorrhage 
proceeds  from  the  large  intestine. 

Should  the  weakness  of  the  patient  increase,  and  alarming 
i  attacks  of  syncope  occur,  restoratives  may  be  emploj^ed,  particu- 
larly ether  used  hypodermically.    In  reference  to  this  point,  and 
to  the  dangers  of  transfusion,  the  reader  is  referred  to  the  more 
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complete  consideration  of  these  subjects,  under  the  head  of  Gas 
trie  Hemorrhage. 

In  regard  to  the  after  treatment^  it  is,  above  all,  important  that 
the  intestinal  mucous  membrane  should  be  spared  as  much  as 
possible.  At  all  events,  entire  abstinence  from  solid  food  is  to  be 
insisted  upon  for  some  time,  and  only  the  most  easily  digesti])le 
diet,  such  as  milk,  meat-solution,  etc.,  should  be  allowed.  It  is 
well,  also,  to  continue  for  some  time  the  use  of  astringents.  But 
in  all  cases  the  most  important  indication  is  to  prevent  the 
occurrence  of  relapses,  by  measures  directed  to  the  fundamental 
disease.  Unfortunately,  however,  in  many  cases  of  intestinal 
hemorrhage,  the  prospect  of  success  in  this  direction  is  not  very 
encouraging.  The  special  treatment  requisite  in  cases  of  cirrhosis 
of  the  liver,  typhoid  fever,  etc.,  cannot,  of  course,  be  considered 
here  ;  but  this  much  may  be  said,  that  striking  results  may  be 
obtained  by  the  administration  of  antidotes  in  cases  of  poisoning, 
and  by  the  use  of  quinine  in  the  alarming  hemorrhages  which 
occur  during  the  course  of  intermittent  fever ;  moreover,  that  in 
anomalous  menstruation  the  bleeding  should  be  restored  to  the 
right  channel,  and  that  in  hemorrhoids  and  chronic  constipation 
a  regulation  of  the  diet  and  of  the  evacuations  of  the  bowels  are 
requisite  in  addition  to  the  merely  local  treatment  of  the  phle- 
bectases.  The  question  as  to  how^  much  success  is  to  be  expected 
from  the  treatment  of  ulcerations,  has  already  been  discussed  at 
length  in  the  chapter  on  Intestinal  Ulcerations  (see  p.  423).  For 
the  intestinal  hemorrhages  vi^hich  occur  in  purpura,  the  prepara- 
tions of  bark,  acids,  iron,  ergot,  etc.,  have  been  regarded  as  indi- 
cated by  the  cause  of  the  hemorrhage.  In  the  so-called  "  mechan- 
ical"  hemorrhages,  due  to  an  obstruction  in  the  circulation,  a 
relapse  may  almost  always  be  expected,  and  even  death,  when  the 
bleeding  is  produced  by  embolism  of  the  superior  mesenteric 
artery.  In  most  of  these  hemorrhages,  occasioned  by  disturb- 
ances of  circulation,  active  stunulatiou  of  the  heart  is  requhed 
by  the  causal  indication. 
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Euteralgia.   Colica.   Euterodynia.  Colic. 

■For a  veiy  full  account  of  the  older  literature  s.  Ploucquet.  lit.  med.  dig.  1805.— 77wm. 
Willis  013.  omn.  Tom.  II.  p.  II.  Cap.  XV.  p.  330.  £f.  De  Passione  colica.  Genf. 
IQ^Q.—Sauvages,  Nosol.  methodica.  II.  99.  ff.  1768,  distinguishes  22  varieties  of 
colic. — Tanquerel  des  Planches,  Traite  des  maladies  de  plomb.  1839. — Rombei'g, 
Nervenkrankheiten.  1857.  S.  160-175.— SewocA,  Klinik  der  Unterleibskrank- 
heiten.  Bd.  III.  1858.  1858.  S.  1.  fl.—  Wertheimher,  Ueber  die  Kolik  im  Kindes- 
alter.  Deutsches  Archiv  fiir  klinische  Medicin.  1866.  I.  S.  225. —  Ojipolzei-, 
Klinischer  Vortrag.  Wiener  medic.  Wochenschrift.  1867.  S.  724,  742,  755,  773, 
805,  853,  883,  964,  979,  1044.— i\^om"«,  W.,  Neuralgia  in  the  bo-vvels.  Cure  by 
arsenic.  Brit.  Med.  Journal.  18G8. — Eulenhurg,  Lelu-buch  der  functionellen 
Nervenkrankheiten.  1871.  S.  200. — Kussmaul  uml  Maier,  7j\xvpa.t\xo\og.  Auat. 
des  chronischen  Saturnismus.  Deutsches  Archiv  fiir  klinische  Medicin.  IX.  S. 
283. — Eulenhurg  und  Outtmann,  Pathologic  des  Sympathicus.  1873.  S.  124. — 
Beard  and  Rockwell,  Electricity.  1874. 

Corresponding  to  tlie  definition  given  for  the  neuroses  of  the 
5  stomach  in  the  introduction  to  the  chapter  on  Gastralgia,  we  un- 
dderstand  by  entercdgia  those  morbid  conditions  wlUch  are 
i  directly  referable  to  the  sensitim  sphere  of  the  intestinal  nerves  ; 
\  which  manifest  themselves  in  an  excessive  irritability  of  the 
I  latter  ;  and  in  lohicli  there  is  anatomically  nothing  to  be  found 
( that  contraindicates  the  exclusive  limitation  of  the  disease  to 
tthe  nervous  system.  We  shall  exclude  from  consideration  in 
t  this  chapter,  therefore,  all  those  colicky  pains  which  occur  in  in- 
t  testiiial  diseases  attended,  like  cancer  and  ulcer  of  the  intestine, 
1  by  pathologico-anatomical  changes  in  the  structure  of  the  wall 
I  of  the  bowel. 

We  know  so  little  at  present  in  regard  to  the  movements  of 
t  the  intestines  and  in  regard  to  the  nerve-tracks  along  which  the 
1  motor  influence  is  transmitted,  that  I  shall  not  venture  to  decide 
!  the  question  whether  the  spasmodic  contraction  of  the  intestinal 
wall,  so  frequently  noticed  during  the  attacks  of  pain,  is  of  the 
I  nature  of  a  neurosis  or  merely  a  reflex  symptom  of  the  colic. 

Etiology. 

The  causation  of  enteralgia  will  be  more  readily  understood  if 
we  classify  the  very  numerous  conditions  which  give  rise  to  this 
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symptom,  under  two  heads :  the  first  including  the  colics  -which 
are  occasioned  by  abnormal  irritants  in  the  intestinal  canal^ 
and  the  other  those  which  are  due  to  an  abnormal  irritability 
of  the  intestinal  nerves.  In  many  cases  the  colic  is  the  combined 
result  of  both  these  causes  being  more  intense  than  one  would 
expect,  from  the  nature  of  the  irritant  present  in  the  intestinal 
canal — for  example,  the  severe  colic  excited  in  hysterical  patients 
by  an  accumulation  of  gas. 

To  the  first  category— i(7ie  colics  depending  upon  abnormal 
irritants — ^belong  the  colicky  pains  excited  by  worms^  which 
are  irritated  by  certain  articles  of  food.  Abnormal  irritations 
may  be  produced  also  by  foreign  bodies,  kernels  of  fruits,  j)artic- 
ular  kinds  of  food,  such  as  mushrooms,  shell  fish,  etc.,  fgecal  con- 
cretions and  gall  stones,  the  latter,  when  they  are  of  large  size, 
sometimes  giving  rise  to  long-continued  colic  during  their  pas- 
sage through  the  intestine.  (See  Frerichs,  Leberkrankheiten.  II. 
S.  503.) 

The  same  symptom  may  occur  also  in  f  cecal  impaction,  as  a 
result  of  the  intense  irritation  produced  by  the  distention  of  the 
bowel,  and  by  the  continued  pressure  upon  the  intestinal  nerves. 
Constipation  may  also  act  as  an  indirect  cause  of  colic  by  the.  re- 
tention of  gases  which  it  occasions  above  the  faecal  accumulation. 
When  the  gas  becomes  inclosed  between  an  impacted  faecal  mass 
below,  and  a  descending  mass  of  faeces  above,  it  gradually  distends 
this  circumscribed  portion  of  the  bowel,  and  excites  severe  pains, 
which,  however,  disappear  as  soon  as  the  flatus  escapes.  This 
"wind  colic"  is  particularly  frequent  and  distressing  in  young 
children,  at  which  age,  moreover,  colic  from  other  causes  is  also 
a  very  common  symptom.  In  new-born  children,  as  Sauvages 
has  pointed  out,  colic  may  be  produced  by  retention  of  the  meco- 
nium. Generally,  however,  in  children  as  well  as  in  adults,  the 
colic,  as  already  remarked,  is  evidently  due  to  the  use  of  some 
fermentable  article  of  food  (in  adults,  cabbage  or  other  vegetables, 
new  beer,  etc.),  which,  by  its  abnormal  decomposition,  produces 
gaseous  distention  of  the  bowel  and  traction  upon  the  intestinal 
nerves. 

This  is  probably  the  explanation  of  all  those  cases  in  which 
the  attack  of  colic  has  been  preceded  by  the  use  of  spoiled  or 
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r.'rmenting  articles  of  food.  The  same  symptom  may,  liowever, 
x'casionally  be  produced  by  otherwise  perfectly  sound  ingesta, 
A  hen  they  are  taken  very  cold  or  in  excessive  quantities,  or  if 
,  hey  are  coarse  and  indigestible,  as  is  the  case  with  many  vege- 
Uibles,  fruits,  etc. 

Another  very  frequent  cause  of  colic  is  an  exjyosure  to  cold, 
particularly  when  the  exposure  affects  the  skin  of  the  abdomen  or 
■feet.  The  neuralgia  (colica  rlieumatica)  which  occurs  under  these 
•circumstances  is  probably  produced  in  this  way  :  the  suddenly 
cooled  blood  upon  the  surface  of  the  body,  entering  the  intestinal 
vessels  under  the  strong  pressure  induced  by  the  collateral  hyper- 
emia, acts  as  an  abnormal  irritant  to  the  sensitive  nerves  (Colin) 
wvhich  run  in  the  sheaths  of  the  intestinal  arteries.  Many  ca- 
iihartics,  such  as  senna,  wdiicli  are  well  known  to  excite  colicky 
vpains  without  inducing  inflammation,  may  also  be  included 
lamong  the  causes  of  colic. 

While,  as  in  the  preceding  cases,  the  irritation  of  the  intesti- 
i.ial  nerves,  by  which  the  enteralgia  is  produced,  usually  starts  in 
l:he  intestinal  wall  itself,  in  other  instances  the  irritation  may  pro- 
ceed from  the  more  centrally  situated  portions  of  the  nerves.  At 
i  east  this  seems  to  be  the  explanation  of  the  very  rare  colics, 
i  vhich  occur  in  diseases  of  the  spinal  cord,  and  of  the  more  fre- 
quent radiated  enteralgias  met  with  in  affections  of  the  liver,  kid- 
;  leys,  uterus,  ovaries,  etc.  Upon  this  point  we  possess  anatomi- 
;)al  evidence  of  quite  a  decisive  character,  in  the  results  of  some 
lutopsies  made  upon  persons  who  have  died  from  lead  poison- 
•ng.'  Of  all  the  remedies  used  in  medicine,  there  are  none  which 
lie  so  notoriously  apt  to  produce  colic  as  lead,  and,  to  a  less 
,  legree,  the  preparations  of  copper. 


i  '  Tanquerel  reports  one  case  (No.  25)  in  which  the  ganglia  of  the  abdominal  sympa- 
-ihetic  were  enlarged  to  two  or  three  times  their  natural  size.  Segond,  in  the  endemic 
iolic  in  Cayenne— undoubtedly  an  endemic  of  lead  colic — repeatedly  found  hypertrophy 
ind  induration  of  the  ganglia  and  filaments  of  the  sympathetic  (see  Romberg,  Nerven- 
irankheiten  p.  102).  Recently.  Kussmaul  and  Maier,  in  an  individual  who  had  died 
i-rom  chronic  saturnism,  found  proliferation  and  sclerosis  of  the  connective  tissue  septa 
n  several  of  the  ganglia  of  the  sympathetic,  and  proliferative  thickening  of  the  connec- 
tive tissue  in  the  sheaths  of  the  vessels,  especially  the  small  arteries  of  the  intestinal 
nubmaccsa. 
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The  action  of  the  former  has  been  carefully  studied,  TanquGrel  des  PlanchesJ 
in  his  epoch-making  ^^'ork  on  lead  diseases,  expressed  the  opinion  that  lead 
colic  was  due  exclusively  to  an  affection  of  the  sympathetic ;  and  althouglu 
such  lesions  have  been  found  in  only  a  few  instances,  his  theory  must  be  accepted 
at  the  present  day  as  a  very  plausible  one,  especially  in  view  of  the  fact  that 
Heubel,  who  induced  lead  colic  in  animals  experimentally,  has  proved  that 
the  nerve  tissue  has  a  greater  affinity  for  lead  than  is  shown  by  any  otlier  organ 
which  can  be  concerned  in  the  production  of  the  symptoms  of  lead  poisoning. 
Lead  may  enter  the  body  in  a  great  variety  of  ways,  but,  as  is  well  kno-wn,  the 
most  frequent  sufferers  from  saturnism  and  lead  colic  are  those  23ersons  who  use 
preparations  of  lead  in  their  business — for  example,  painters,  potters,  and  especially 
the  workmen  in  white  lead  and  red  lead  factories.  As  this  subject  is  fully  con- 
sidered in  another  part  of  this  M'ork  (Toxicology,  last  volume  of  this  cyclopedia), 
it  is  unnecessary  to  go  into  any  further  details  here. 

The  forms  of  colic  last  mentioned  introduce  us  to  our  second 
subdivision  of  enteralgia,  viz.,  tliat  in  wliicli  we  have  to  deal  with. 
a  change  in  the  normal  condition — a  hypercBsthesia — of  the 
intestinal  nerves,  and  in  which,  therefore,  the  element  of  abnor- 
mal irritation  plays  but  a  subordinate  part.  At  the  head  of  the 
causes  included  under  this  category  stands  hysteria.  This 
neurosis,  which  is  characterized  by  a  perverse  irritability  of  the 
entire  nervous  system,  gives  rise  not  onl}'-,  as  Ave  have  previoiisly 
seen,  to  neuralgia  of  the  stomach,  but  also  to  enteralgia.  The 
colics  which  occur  in  rheumatic  patients  are  probably  also  to  be 
referred  to  an  abnormal  irritability  produced  by  the  impaired 
nutrition  of  the  intestinal  nerves. 

As  in  gastralgia,  so  also  in  enteralgia,  the  cause  frequently 
eludes  detection. 


Symptomatology. 

The  attack  of  colic  may  either  be  preceded  by  premonitory 
symptoms,  such  as  nausea,  tympanites,  rumbling  and  slight 
griping  pains,  or  it  may  develop  at  once  in  its  full  intensity 
without  any  warning.  The  pains  are  of  a  tearing,  cutting,  and 
most  frequently  of  a  griping  character,  and,  although  they 
may  shoot  in  various  directions,  they  are  usually  concentrated 
in  the  region  of  the  umbilicus.  The  patient  is  generally  restless ; 
anxiety  and  an  expression  of  pain  are  depicted  upon  his  fea- 


ENTEEALGIA  ;  COLIC. 


463 


tures  ;  tlie  extremities  and  face  are  cool  and  covered  with  a 
.  cold  sweat ;  tlie  pulse  is  usually  small,  hard,  and,  at  least  in  lead 
.colic,  slow.  The  patient  either  lies  quiet  with  the  body  bent 
:  together,  or  he  rolls  about  in  pain,  and  seeks  to  relieve  this  dis- 
■  tress  by  pressing  his  hands  or  some  solid  object  against  the 
I  abdomen,  or  by  lying  upon  his  stomach.  Frequently,  however, 
t  the  abdomen  is  painful  on  external  pressure,  and  may  even  be 
ihypersestlietic.  The  appearance  of  the  abdomen  differs  very 
I  much  in  different  cases  ;  the  integuments  are  tense,  sometimes 
I  retracted,  at  other  times  distended,  either  over  the  whole  surface  or 
( occasionally  only  at  particular  parts.  In  the  latter  case  the  local 
(distention  or  retraction  may  be  occasioned  by  the  imprisonment 
( of  gas  in  certain  portions  of  the  intestine  or  by  spasmodic  con- 
1  ti-action  at  particular  points.  The  participation  of  the  abdomi- 
inal  muscles  in  the  spasm  is  clearly  shown  by  their  hardness  and 
t  tension,  and  in  some  instances  by  the  retraction  of  the  testicle 
\when  the  cremaster  muscle  also  becomes  contracted. 

That  the  pain  is  a  true  neuralgia  is  apparent,  not  only  from 
\what  has  already  been  said,  but  also  from  its  periodic  character 
— although  this  feature  of  the  pain  is  not  so  uniformly  present 
aas  in  other  neuralgias — and  from  the  sudden  cessation  of  the 
1  pains,  followed  by  a  feeling  of  complete  relief.  Not  unfre- 
(quently  the  attack  terminates  with  a  movement  of  the  bowels 
I  or  an  escape  of  flatus  in  an  upward  or  downward  direction. 

Among  the  concomitant  symptoms  may  be  mentioned  :  vomit- 
ing, cardialgia,  oppression  of  breathing,  hiccough,  tenesmus, 
urgent  micturition,  priapism,  giddiness,  fainting,  tremors  or 
actual  convulsions.  Constipation  is  generally  present  in  cases  of 
non-inflammatory  colic,  and,  when  the  attack  is  due  to  lead 

t poisoning,  this  symptom  may  last  for  days  or  weeks. 
In  young  children  the  pain  of  colic  is  manifested  by  cries, 
•restlessness,  and  retraction  of  the  limbs.    The  child  refuses  to 
murse,  or  lets  go  of  the  nipple  as  soon  as  it  takes  hold  of  it. 

The  duration  of  colic  is  extremely  variable  ;  it  may  last  only 
a  few  moments  or  for  days,  with  intervening  remissions,  and  is 
very  liable  to  return. 

With  our  present  views  enteralgia  must  be  regarded  as  a 
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neurosis  of  the  sympatlietic  nerve.  At  least  tlie  complex  of 
symptoms  just  mentioned,  as  well  as  the  post-mortem  examina- 
tions above  referred  to,  seems  to  point  in  this  direction,  and 
recently  attempts  have  been  made  to  throw  additional  light 
upon  the  subject  by  bringing  the  symptoms  into  connection  with 
certain  physiological  facts. ^  The  constipation,  for  instance,  may 
be  explained  by  the  inhibitory  action  of  the  splanchnic  nerve 
upon  the  peristaltic  movements  of  the  intestine  (PHiiger),  and 
probably  also  the  scanty  urine  in  lead  colic  by  the  controlling 
influence  of  the  same  nerve  through  its  renal  branch  upon  the 
renal  secretion  (Eckliard,  Knoll).  The  element  of  pain  finds  its 
physiological  analogue  in  the  pain  which  occurs  on  division  of 
the  splanchnic  nerves  (Ludwig  and  Haffter),'  and  may  also  be 
explained  by  the  fact  that  the  arteries  of  the  abdominal  viscera 
are  specially  provided  with  sensitive  nerves  which  form  a  net- 
work around  the  vessels  (Colin).'  Finally,  the  retardation  of 
the  pulse  may  be  naturally  explained  by  the  reflex  inhibition  of 
the  cardiac  movements,  which  occurs  when  the  vagus  is  irritated, 
as  is  illustrated  by  the  well-known  experiments  of  Groltz,  in 
which  the  same  symptom  was  produced  by  blows  upon  the  epi- 
gastrium. Inasmuch,  also,  as  irritation  of  the  vagus  is  known 
to  produce  violent  movements  of  the  intestine  (Sanders  Ezn.),'  it 
is  probable  that  the  spasm  of  the  bowel  in  colic  is  also  to  be 
referred  to  similar  reflex  processes. 

Diagnosis. 

The  diagnosis  of  colic,  when  the  chief  features  of  the  disease 
are  well  marked,  usually  presents  no  difficulties.  On  the  other 
hand,  it  is  by  no  means  easy  to  distinguish  between  a  nervous 
colic  and  the  pains  which  proceed  from  inflammatorj'-  or  ulcera- 
tive processes  in  the  intestine.  The  distinction  generally  relied 
upon,  viz.,  that  pressure  upon  the  abdomen  increases  the  pain  of 

'  See  Heuhd,  Pathogenese  und  Symptome  der  ohron.  Bleivergiftung.  1871.  Eulen- 
burg  ard  GuUmann,  Die  Pathologie  des  Sympathicus.  1873. 

'  Ilenle  and  Pfmffer,  Zeitschr.  fur  rationelle  medicia.  Neue  Folge.  4.  S.  883. 
'  Comptes  Kendus.  65.  p.  403. 

*  Centralbl.  fur  die  medio.  Wissenchaften.  1871.  S.  479. 
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iiinflammation  and  diminislies  that  of  pure  colic,  is  unfortunately 
ia  deceptive  one,  because  in  intestinal  ulceration  the  patient 
"-sometimes  experiences  relief  from  pressure,  while  in  lead  colic 
[the  pains  are  frequently  aggravated  by  the  same  means.  The 
jgeneral  rule,  however,  still  holds  good  that,  when  the  pain  is 
idncreased  by  deep  pressure,  inflammation  rather  than  enteralgia 
las  indicated,  while  if  the  attacks  of  pain  occur  suddenly  in  the 
imidst  of  good  health,  and  the  severe  pain  be  followed,  without 
[treatment,  by  entire  relief,  enteralgia  is  indicated.  Attention, 
ihowever,  should  be  directed  to  the  coexisting  symptoms  of  other 
^diseases,  and  particularly  to  whether  the  attack  has  been  pre- 
.^ceded  by  any  injurious  influences  which  may  have  occasioned 
tthe  colic. 

As  regards  the  special  causes  of  the  affection,  if  the  attack 
)begin  with  uncomfortable  sensations  in  the  epigastrium  and  with 
rvomiting,  the  chances  are  that  the  colic  has  been  produced  by 
lindigestible  food,  and  the  vomited  matters  should  always  be 
inspected,  in  the  hope  of  finding  portions  of  the  offending  in- 
r^esta.    If  the  colic  depend  upon  an  accumulation  of  fcBces,  the 
liiagnosis  may  be  made  from  the  antecedent  constipation  or 
sbluggishness  of  the  bowels,  the  detection  of  nodular  masses  in 
i':he  abdomen,  the  presence  of  conditions  which  are  favorable  to 
the  occurrence  of  constipation  {e.  g.,  pregnancy),  and  finally  from 
l;he  relief  afforded  by  a  movement  of  the  bowels.    Colic,  arising 
::'rom  an  excessive  accumulation  of  intestinal  gases,  may  be 
liiagnosticated  by  the  considerable  distention  of  the  abdomen — 
sufficient  in  some  cases  to  interfere  with  the  respiration — by  the 
>risk  rumbling  along  the  intestine,  and  the  momentary  improve- 
iient  of  the  symptoms  when  the  flatus  escapes.    When  the  colic 
s  excited  by  the  presence  of  worms  in  the  intestinal  canal,  we 
ire  to  be  guided  by  the  previous  history  of  uncomfortable  sensa- 
ioQS  in  the  abdomen,  the  craving  for  food,  and  the  existence  of  a 
ireat  variety  of  nervous  derangements.    The  diagnosis  in  such 
■ases  will,  of  course,  be  clearer  if  round  worms  or  fragments  of 
anise  have  escaped  in  the  stools. 

When  the  colic  is  due  to  rheumatic  influences,  the  symptoms 
ire  rarely  of  a  distinctive  character;  our  only  reliance  in  such 
'-■>  ^ases  must  be  the  positive  absence  of  other  causes,  and  the  fact 
VOL.  vn.— 30 
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that  the  outbreak  of  the  enteralgia  was  immediately  preceded  by 
a  marked  exposure  to  cold. 

The  colic  which  occurs  in  hysterical  patients  is  sometimes 
difficult  to  distinguish  from  abdominal  inflammation,  on  account 
of  the  cutaneous  hypersesthesia  in  these  cases,  which  renders 
pressure  very  painful,  and  may  thus  counterfeit  peritonitis,  as  is 
shown  by  the  following  striking  case  reported  by  Henoch. 

A  young  hysterical  woman  was  attacked  with  extremely  severe  abdominal  pains, 
which  increased  from  hour  to  hour,  and  radiated  from  the  umbilical  region  in  all 
directions.  The  pains  were  continuous,  but  at  times  increased  to  an  extraordinary 
violence.  Any  pressure  upon  the  soft  undistended  abdomen  was  painful,  and  rough 
handling  of  the  skin  of  the  abdomen  excited  extreme  distress.  Painful  and  urgent 
micturition,  pulse  unusually  rapid,  features  sunken,  extremities  cool.  The  attack 
lasted  in  its  full  intensity  for  forty-eight  hours,  then  gradually  declined,  and  finally 
ceased  entirely  on  the  fourth  day,  leaving  the  patient  in  a  state  of  extreme  prostra- 
tion.   After  a  few  months  the  same  scene  recurred. 

Under  such  circumstances  the  presence  of  the  globus  hysteri- 
cus, spasms,  and  other  symptoms  of  hysteria,  the  observation 
that  deep  pressure  is  not  materially  more  painful  than  the  most 
superficial  pressure — a  symptom  to  which  Watson  has  called 
very  particular  attention — the  age  of  the  patient,  etc.,  will  protect 
against  mistakes.  Still,  in  view  of  the  similarity  between  the 
symptoms  of  colic  and  those  of  a  commencing  peritonitis,  we 
should  never  forget  to  search  for  any  causes  which  might 
occasion  the  latter,  and  particularly  to  carefully  examine  the 
abdominal  rings  for  an  incarcerated  hernia. 

Lead  colic  is  usually  distinctly  charaterized  by  obstinate  con- 
stipation, with  a  tense,  or,  it  may  be,  retracted  abdominal  wall, 
scanty  urine,  hardness,  and  slowness  of  the  pulse,  a  bluish-gray 
line  upon  the  gums,  paralysis,  etc.  ;  still  in  lead  colic  also  the 
antecedent  history  is  of  far  more  importance  than  the  symptoms 
of  the  attack. 

The  particular  portion  of  the  intestine  which  is  chiefly  affected 
can  very  rarely  be  determined.  The  situation  of  the  pain  in  the 
umbilical  region  is  certainl}^  no  indication  that  the  small  intestme 
is  the  part  affected,  because  Bamberger  has  found  the  umbilical 
region  painful  in  the  great  majority  of  cases  of  dysentery  as 
v^ell  as  in  very  many  other  intestinal  affections  attended  b}^  colic 
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When,  however,  the  pain  is  clearly  limited  to  the  hypogastrium 
I  ad  sacral  region,  and  is  accompanied  by  a  "bearing-down  sen- 
:ition"  in  the  rectum  and  its  vicinity,  it  is  safe  to  infer  that  the 
\  mpathetic  nerve  filaments  of  the  hemorrhoidal  plexus,  which 
;ii-e  distributed  to  the  inferior  portion  of  the  rectum,  are  affected — 
1  form  of  neuralgia  of  the  sympathetic  which  Romberg  *  was  the 
Ih'st  to  describe,  and  to  which  he  gave  the  name  "  hyperjBsthesia 
plexus  liypogastrici."    Aside  from  its  occurrence  in  the  not 
infrequent  menstrual  colic  of  women,  it  is  met  with  most  com- 
monly in  connection  with  hemorrhoidal  disease  of  the  rectum, 
land  then  may  receive  the  special  designation  of  "hemorrhoidal 
'oolic." 

Prognosis. 

If  we  leave  out  of  account  the  colics,  which  are  produced  by 
(local  disease  of  the  intestine,  and  in  which  danger  may  arise 
'from  the  fundamental  disease,  such  as  ulceration,  strangulated 
ihernia,  etc.,  the  prognosis  of  the  colic  itself  may  be  regarded  as 
7  famrable.  In  very  rare  cases,  however,  death  may  occur  at  the 
iheight  of  the  attack  from  rupture  of  the  intestine,  which  has 
•been  excessively  distended  by  gas  (Oppolzer),  or  from  convul- 
;  sions,  as  happened  in  a  case  reported  by  Wertheimber,  in  which 
•round  worms,  knotted  together  in  a  mass  as  large  as  a  fist,  were 
found  in  the  small  intestine.  In  judging  of  the  course  which  the 
I  affection  is  likely  to  pursue,  it  should  also  be  borne  in  mind  that 
the  colic  in  many  cases  is  very  apt  to  recur. 

Treatment. 

The  removal  of  the  causes  which  underlie  the  occurrence  of 
the  colic  constitutes  of  course  the  most  important  indication, 

i  and  all  the  more  because  relapses  are  always  to  be  apprehended. 

1  This  indication  can  be  best  carried  out  in  most  cases  by  the  ad- 
ministration of  cathartics,  not  only  when  the  colic  has  been 
produced  by  f«ecal  accumulation,  or  by  the  use  of  irritating, 
fermenting,  flatulent  articles  of  food,  but  also  even  in  cases  of 


'  I.e.  S.  174. 
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hysterical  enteralgia,  because  here  also  the  violent  reaction  of 
the  intestinal  nerves  may  be  immediately  excited  by  the  presence 
of  abnormal  ingesta.  In  lead  colic,  moreover,  purgatives  form  an 
important  part  of  the  highly  praised  Traitement  de  la  Charite 
and  of  the  various  modifications  of  this  treatment.  Usually, 
however,  at  least  in  the  severer  forms  of  enteralgia,  it  is  best  to 
first  treat  the  attack  itself,  and  then  to  carry  out  the  above-men- 
tioned causal  indication  immediately  after  the  attack  has  sub- 
sided. In  all  cases,  with  the  exception  of  lead  colic,  mild  cathar- 
tics are  to  be  preferred,  because  the  more  powerful  ones  are 
liable  to  directly  aggravate  the  colic.  This  precaution  was  ob- 
served as  long  ago  as  the  time  of  Sauvages,  who  recommended 
only  the  long-continued  use  of  the  oil  of  sweet  almonds  in  large 
doses.  In  place  of  this,  we  may  use  also  castor-oil,  rhubarb,  or 
calomel,  or  we  may  evacuate  the  bowels  by  means  of  enemata. 

When  the  colic  is  produced  by  an  accumulation  of  gas,  relief 
may  be  sometimes  afforded  by  expelling  the  gas  from  the  bowel, 
either  upwards  or  downwards,  by  means  of  cautious  pressure 
upon  the  abdomen.  In  such  cases,  moreover,  carminatives  have 
been  found  useful  by  promoting  the  peristaltic  movements  ;  per- 
haps also,  remedies,  which  check  fermentation  in  the  intestine, 
may  be  used  with  advantage :  capsicum,  chamomile,  caraway- 
seeds,  peppermint  leaves,  from  half  a  teaspoonful  to  a  teaspoon- 
ful  to  a  cup  of  hot  water.  These  infusions  are  useful,  also,  in 
colic  from  exposure  to  cold,  because  they  seem  to  aid  the  desi- 
rable diaphoretic  action,  which  can  be  induced  by  covering  the 
patient  with  blankets.  Heated  stones,  poultices,  etc.,  are  also  ser- 
viceable— in  fact,  the  majority  of  attacks  of  colic  are  benefited  by 
the  application  of  heat.  In  hysterical  cases  the  derivative  treat- 
ment may  be  supplemented  by  enemata  of  asafoetida  (a  drachm 
and  a  half)  or  valerian  (two  drachms  and  a  half  to  the  injection), 
and  in  some  cases  these  remedies  unquestionably  act  very  favor- 
ably. When  the  colic  is  excited  by  the  presence  of  worms,  an- 
thelmintics should  of  course  be  given  in  addition  to  cathartics, 
and  in  hemorrlioidal  colic  leeches  to  the  anus  may  be  required 
by  the  indicatio  causalis. 

As  in  all  neuralgias,  our  main,  and  in  fact  only,  reliance  for 
the  immediate  relief  of  pain,  is  ^iarco^/cs— generally  opium. 
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;iie  usual  treatment  is  to  first  alleviate  the  pain  by  laudanum  or 
hypodermic  injection  of  morphine,  then  to  give  a  cathartic,  and 
fterwards  more  opium  if  necessary.    The  usually  constipating 
.ction  of  opium  need  not  deter  us  from  using  the  drug  where  an 
■vacuation  of  the  bowels  is  desirable,  because  we  may  reasonably 
lope  by  its  use  to  relax  the  spasmodic  contraction  which  is 
,  ery  commonly  present  in  some  portions  of  the  intestines  and 
ivhich  acts  as  an  obstacle  to  the  propulsion  of  the  ingesta.  Ex- 
perience has  shown — at  all  events,  particularly  in  cases  of  lead 
:  jolic — that  it  is  the  administration  of  opium  which  first  produces 

fa  movement  of  the  bowels  and  a  relaxation  of  the  abdomen. 
Still  more  rational  is  the  use  of  atropine,  which,  as  shown 
by  von  Bezold  and  Bloebaum,  diminishes  or  even  abolishes  the 
I  irritability  of  the  intestinal  nerves,  and  thus  places  the  intestine 
in  a  condition  of  rest.  This  remedy  deserves  a  more  extended 
r  trial  in  colic,  in  view  of  the  excellent  results  obtained  by  Werth- 
i  eimber,  in  the  colic  of  children,  with  the  extract  of  belladonna 
i  dissolved  in  bitter  almond  water  (one  grain  to  the  ounce,  eight 
!  di'ops  every  one  or  two  hours),  while,  by  the  continued  use  of  the 
I  drops  (six  drops  two  or  three  times  a  day),  he  always  succeeded 
i'  in  overcoming  even  obstinate  constipation. 

Whether  electricity  is  as  serviceable  in  cases  of  colic  as  in 
cardialgia,  it  is  impossible  to  say.    It  may  be  employed  with 
some  benefit  for  one  of  the  symptoms  connected  with  the  colic — 
the  meteor  ism — as  I  can  confirm  from  my  own  experience. 
'  When  the  meteorism  is  so  highly  developed  as  to  threaten  rup- 
I  ture  of  the  intestine,  it  may  be  necessary  to  puncture  the  bowel 
*  with  an  exploring  needle,  as  has  recently  been  frequently  done 
'  with  favorable  results.' 


'Seethe  discussion  in  the  Paris  Academy  of  Medicine,  CanstaWs  Jahresber.  1871, 
■  p.  151— especially  the  statement  of  Fonssagrives,  that  he  has  punctured  eighty  times 
»  without  bad  results. 
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Solutions  of  Continuity. 

Rupture  of  the  Intestine.    Enter  or  rhexis. 

Old  literature,  s.  PloucqueVa  Lit.  med.  digesta  under  Intestini  Ruptura  spec. :  Clavr 
clems,  Cervus  venatorem  modo  subito  et  raro  occidens.  Ruptures  in  the  Ileum 
Colou  and  Duodenum.  Eph.  Nat.  Cur.  Dec.  II.  A.  VII.  Obs.  182.— Wqifer,  Zer- 
reissung  des  Jejunums  und  Ileums.  Eph.  Nat.  Cur.  Dec.  II.  A.  X.  Obs.  170,  171 
u.  172.— Bonet,  Sepulchr.  Lib.  III.  Sect.  XIV.  Add.  Obs.  Z.—Eherinaier,  Freiwil- 
lige  Durchlocherung  des  Magens  und  Darmkanals.  Fall  L  Casper's  Wochensclir. 
1835.  S.  167. — Barnes,  On  the  diagnosis  of  rupture  of  the  stomach  and  intes- 
tines. Lond.  Gaz.  Septbr.  1845. — Kiwisch,  Spontane  Bei-stung  des  diinnen  Darms, 
etc.  Prager  Vierteljahrschrift.  1844.  III.  S.  Banner,  Rupture  of  the  in- 

testines from  external  violence.  Reports  of  the  Liverpool  Pathol.  Soc.  1844- 
45.  Ref.  Schmidt's  Jahrb.  S.  234 — Dittrich,  Ueber  spontane  Zerreissung  des 
Darmkanals.  Prager  Vierteljahrschrift.  1846.  Ill  S.  121.— NatlianWard,  Re- 
marks on  strangulated  hernia,  etc.  Lancet.  1856.  Ref.  Schmidt's  Jahrb.  XCI.  S. 
93.  ff. —  W.  Koster  aus  Polano's  Klinik.  Ruptur  des  Cpecums.  Nederl.  Tijhschr. 
in.  1859.  Schmidt's  Jahrb.  C  V.  S.  82. — Poland,  Contusions  of  the  abdomen,  etc 
Guy's  Hosp.  Rep.  Ser.  8.  Vol.  IV.  p.  123.  et  seq.  with  a  compilation  of  cases; 
an  exhaustive  article. — Sclireiber,  Wiener  med.  Halle.  IV.  1863.  Ref.  Schmidt's 
Jahrb.  Bd.  123.  S.  200. —  Wachsmann,  ibid. — Gutherz,  Berstung  der  Flexura 
sigmoidea.  Bayer,  iirztl.  Intelligenzbl.  1863.  48. — Gasper,  Gerichtl.  Medicin. 
1864.  II.  §  35.  ff. — A.  Poland,  Injury  to  the  abdomen,  jejunum  torn,  etc.  Med- 
Times  and  Gazette.  1868.  Vol.  II.  S.  445. — Holland,  Rupture  of  the  jejunum. 
British  Med,  Journ.  1873. 

As  in  the  chapter  on  Rupture  of  the  Stomach,  so  here  we 
shall  consider  only  those  solutions  of  continuity  which  have  not 
been  preceded  by  destructive  processes  in  the  wall  of  the  bowel. 
The  perforations  which  occur  as  a  complication  during  the  course 
of  ulcerations,  poisoning,  abscess  of  the  liver,  etc.,  properly  be- 
long to  the  articles  on  these  respective  diseases. 

True  rupture  of  the  intestine  is  always  occasioned  by  influ- 
ences of  a  mechanical  nature,  which,  acting  upon  the  intes- 
tinal wall,  either  from  within  or  without,  produce  a  laceration 
of  its  tissue.  This  effect  may  result  from  a  severe  blow,  a  fall 
upon  the  abdomen,  a  rough  attempt  at  taxis,  ^  from  being  run 
over,  etc.  ;  but  in  all  these  cases  it  is  necessaiy  that  the  violence 
should  be  very  considerable,  while  injuries  of  this  character  are 


'  See  Davies,  1.  c. 
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^  much  more  apt  to  lacerate  other  abdominal  organs  than  the  elas- 
,  tic  intestine.    Rupture  occurs  more  frequently  in  the  small  than 
'  in  the  large  intestine.    Poland  has  found,  moreover,  that  in  lacer- 
ations of  the  jejunum  the  rupture  generally  takes  place  in  the 

i .upper  portion,  near  its  junction  with  the  horizontal  inferior  part 
of  the  duodenum.    The  explanation  in  such  cases  is  simply  this, 
that  the  latter  division  of  the  intestine  is  firmly  connected  with 
the  surrounding  parts,  and  therefore,  when  the  upper  end  of  the 
,  jejunum  is  acted  upon  by  the  external  force  and  is  suddenly 
I  dragged  from  its  position,  it  is  unable  to  yield  to  the  traction, 
and  thus  becomes  lacerated  in  the  neighborhood  of  fixed  point. 
In  the  large  intestine,  notwithstanding  its  superficial  position, 
laceration  from  violence  is,  upon  the  whole,  rare,  because  this 
portion  of  the  bowel  is  very  distensible,  and  has  a  firm  support 
in  its  muscular  bands — the  tsenije  coli.   When  rupture  from 
I  contusion,  etc.,  does  occur  in  the  large  intestine,  we  may  explain 
I  it  (Koster)  by  the  fact  that  the  gas,  which,  in  the  case  of  com- 
I  pression  of  the  small  intestine,  can  usually^  escape  in  both  direc- 
j  tions,  here  finds  its  exit  impeded  or  entirely  prevented  by  the 
presence  of  hard  fajcal  masses  or  by  the  ileo-csecal  valve. 

The  mention  of  this  last  mode  of  rupture  naturally  brings 
us  to  the  consideration  of  those  cases  in  which,  independently 
of  any  external  violence,  laceration  of  the  intestine  is  pro- 
duced hy  an  excessive  accumulation  of  gas''  loithin  the  howel. 
Under  ordinary  circumstances  such  a  distention  is  never  so 
j  considerable  as  to  produce  laceration,  because  it  excites  an 
energetic  peristalsis,  which  shifts  the  position  of  the  gas  and  the 
fiecal  masses  forward.  If,  however,  the  contraction  of  the  bowel 
I  be  prevented  by  a  paresis  of  the  intestinal  muscles,  or  be  counter- 


j  '  If  two  convolutions  of  intestine,  lying  parallel  to  each  other,  are  subjected  to  a 

'  considerable  degree  of  compression  at  both  ends,  it  is  conceivable  that  the  excessive 

1  distention  from  intestinal  gas  may  produce  a  rupture  at  the  point  of  flexion. 

I  '  An  excessive  accumulation  of  solid  faical  masnes  can  hardly  ever  produce  laceration 

I  of  the  bowels,  because  the  irritation  excited  by  these  masses  will  force  them  forwards, 

I  or  if  for  any  reason  this  result  is  prevented,  the  impaction  will  merely  produce  a  further 

!  accumulation  in  the  upper  portions  of  the  intestine.    At  all  events,  the  distention  takes 

!  place  so  slowly  that,  in  place  of  rupture,  we  may  expect  rather  a  slow  process  of 

I  t'angrene,  finally  resulting  in  perforation. 
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acted  by  a  stenosis  whicli  opposes  an  insuperable  obstacle  to  the 
efforts  of  the  muscles,  the  final  result  must  inevitably  be  a 
rupture  of  the  wall  of  the  intestine.  The  pathological  conditions 
which  may  induce  stenosis  are :  contracting  cicatrices  remaining 
after  ulcerations,  cancer,  incarcerations,  invaginations,  twistings 
of  the  bowel,  adjacent  tumors,  or  foreign  bodies  in  the  intestine. 
In  the  presence  of  such  predisposing  causes,  it  needs  only  the 
occurrence  of  violent  contractions  above  the  stenosed  part  to 
bring  about  the  final  rupture. 

At  the  autopsy  the  intestine  is  generally  found  to  be  torn 
transversely.  Almost  without  exception,  the  laceration  is  situ- 
ated opposite  the  insertion  of  the  mesentery  (Dittrich),  and  in 
some  cases  extends  clear  across  the  bowel,  making  a  gap  several 
centimetres  in  width.  The  less  distensible  serosa  seems  to  give 
way  first ;  at  least  this  is  what  happens  when  compression  is 
made  upon  the  blown-up  intestine  in  the  cadaver  (Bochdalek; 
see  Kiwisch,  1.  c).  When  the  laceration  during  life  has  been 
incomplete,  the  serosa  and  muscularis  are  found  torn,  while  the 
mucous  membrane  remains  intact. 

Thus  in  Kiwisch's  case  (1.  c),  besides  the  rent  from  puncture,  there  was  also 
another  laceration  running  all  the  way  across  the  ileum,  penetrating  for  the  most 
part  only  as  far  down  as  the  muscularis,  only  at  points  injuring  the  cellular  layer, 
and  covered  with  ecchymoses.  In  a  case  reported  by  Dittrich  (1.  c),  an  oval  trans- 
verse laceration  was  found  in  the  large  intestine  penetrating  all  the  layers,  and, 
some  distance  above,  another  transverse  rent,  an  inch  and  a  half  in  length,  involving 
marely  the  peritoneum  and  the  longitudinal  muscular  bundles,  while  the  very  thin 
mucous  membrane,  which  bulged  into  the  rent,  looked  as  if  it  were  on  the  point  of 
lupture. 

If  the  laceration  extends  through  the  mucosa,  the  gap  may  be 
irregular  in  shape,  and,  in  consequence  of  the  valvular  bulging  of 
the  mucosa,  seem  smaller  than  the  actual  transverse  rent  through 
the  serosa. 

The  rupture  presents,  upon  the  whole,  much  the  same  appear- 
ance, whether  it  occurs  in  the  small  or  large  intestine;  but  in  the 
latter  situation  there  are  certain  peculiarities,  occasioned  by  the 
special  structure  of  the  part,  which  require  separate  mention. 
While  in  suddenly  occurring  ruptures  the  laceration  involves 
the  sacculi  and  bands  equally,  this  does  not  seem  to  be  the  case 
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(When  the  laceration  is  produced  gradually.  When,  in  conse- 
l^iuence  of  a  stenosis  of  the  large  intestine,  the  parts  situated 
labove  the  obstruction  have  become  excessively  distended,  and 
their  muscular  coat  hypertrophied,  the  thickened  muscular 
^bands  yield  to  the  pressure  less  readily  than  the  sacculi,  which 
thus  become  forced  between  the  bands.  This  bulging  and  tension 
ion  the  part  of  the  sacculi  may  be  so  great  that,  as  Dittrich,  who 
»was  the  first  to  call  attention  to  this  mechanism,  has  expressed 
iiit,  "the  mucous  membrane,  driven  by  the  distending  force  into 
:these  projections,  is,  as  it  were,  cut  through  by  the  edges  of  the 
(longitudinal  muscular  bands,  forming  lacerations  varying  in 
Aength  and  breadth,  on  the  inner  surface  of  the  bowel  along  the 
^course  of  the  bands."  The  sacculi,  which  are  thus  predisposed 
l.to  rupture,  will  therefore  be  lacerated  more  readily  than  the 
ibands,  when  the  tension  is  increased. 

As  soon  as  the  faeces  escape  into  the  peritoneal  cavity,  a  more 
)or  less  intense  peritonitis  usually  occurs  ;  in  rare  instances  an 
iranmistakable  attempt  at  healing  has  been  noticed,  the  opening 
)being  partially  closed  by  the  projecting  edge  of  the  mucosa,  or 
jentirely  filled  by  a  piece  of  omentum. 

The  symptoms  in  cases  of  rupture  of  the  intestine  are  those  of 
)perforation-peritonitis  in  general ;  pain  in  the  abdomen,  collapse, 
land  vomiting  usually  ensue  immediately  after  the  occurrence  of 
jlaceration,  although  in  certain  cases  (as  in  one  recently  reported 
^by  Poland)  the  collapse  and  vomiting  do  not  follow  immediately, 
tand  the  patient  may  be  able  to  get  up  and  walk  about.  Later 

the  marked  signs  of  peritonitis  are  found  :  distention  of  the 
» abdomen,  displacement  of  the  liver  dulness  from  the  pressure 
>of  the  gas  which  has  escaped  into  the  peritoneal  cavity,  etc. 

Death  may  ensue  within  a  few  hours,  usually  during  the  course 
>of  the  first  or  second  day,  and  in  rare  cases  not  until  after  several 
idays  or  even  weeks.  As  already  pointed  out,  the  possibility  of 
I  a  cure  should  be  borne  in  mind. 

A  few  instances  of  partial  or  complete  recovery  have  been  reported.  Thus,  in  a 
case  of  traumatic  rupture  of  the  ileum  without  wound  of  the  abdominal  wall,  and 
in  which  death  occurred  sixteen  days  after  the  accident,  with  symptoms  of  pyaamia, 
a  reparative  peritonitis  was  found,  with  a  ftecal  abscess.  Poland  reports  the  case 
of  a  boy  who  had  been  run  over  and  had  lain  for  days  in  an  almost  moribund  con- 
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dition,  with  a  tensely  swollen  abdomen,  but  who  finally  recovered  after  fonr  weeks 
under  the  use  of  oiiium  and  ice  applications,  by  which  the  peritonitis  had  been 
limited. 

Tlie  prognosis  in  cases  of  supposed  rupture  of  tlie  intestine 
is  manifestly  absolutely  bad,  because,  even  when  tlie  gap  in  tlie 
intestine  is  completely  occluded  by  a  firm  peritoneal  exudation, 
and  perfect  rest  of  the  intestines  has  been  maintained,  death  may 
occur  from  collapse,  as  recently  happened  in  a  striking  case  of 
my  own. 

The  diagnosis  of  rupture  of  an  air-containing  abdominal 
viscus  is  usually  not  difficult ;  on  the  other  hand,  it  is  difficult, 
and  in  fact  generally  impossible,  to  determine  what  portion  of 
the  digestive  tract  has  been  lacerated.  At  most  we  can  only  suc- 
ceed in  distinguishing  perforation  of  the  stomach  from  that  of 
the  intestines  by  means  of  the  history  of  the  case,  the  bloody 
character  of  the  vomiting,  and  the  situation  of  the  intense  pain ; 
still  even  here  the  diagnosis  will  scarcely  rise  above  the  level  of 
a  mere  conjecture.  A  determination  of  the  particular  portion  of 
the  intestine  in  which  the  supposed  rupture  has  occurred  is 
usually  entirely  impracticable,  although  Poland  was  so  fortunate 
as  to  find  his  bold  diagnosis  of  a  rupture  of  the  jejunum  con- 
firmed by  the  autopsy. 

The  treatment  of  this  hopeless  condition  consists  in  the  pre- 
scription of  opium,  ice,  absolute  rest,  entire  abstinence  from 
food,  the  use  of  stimulants  in  collapse,  and  similar  measures 
indicated  by  the  gravity  of  the  case. 

LEEDS  .ScWEST-RlDlNG   

:;,EDIC0-CHIRURC1CAL  SOCIETY 

Translator's  Note.  The  lecture  referred  to  on  page  223  does  not  contain  the 
recipe  for  making  the  meat  solution  there  recommended,  but  simply  states  :  this  solu- 
tion is  prepared  by  digesting  meat  with  a  strongly  acid  solution  of  pepsin  iu  hermeti- 
cally sealed  vessels,  at  a  temperature  much  higher  than  that  of  the  human  stomach. 
Under  this  treatment  the  meat  is  ultimately  reduced  to  a  very  fine  emulsion,  and  the 
solution  contains  a  greater  or  less  quantity  of  peptones. 
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[CONSTRICTIONS,  OCCLUSIONS,  m  DISPLACEMENTS 

OP 

THE  INTESTINES. 

Those  treatises  which  were  not  accessible  to  me  in  the  original,  but  which,  for  the 
Ksake  of  completeness,  must  be  mentioned  here,  are  marked  by  an  arterisk  *. 

iA  Paraeus,  Op.  chir.  £dit.  latin.  Francof.  1594. — SchenJc,  Obs.  med.  rar.  Francof. 
1602.  Lib.  III.— Plater,  Prax.  med.  Basil.  1Q02.—Fabr.  Eildanus,  Opera 
Francof.  1646. — D.  Sennert,  Prax.  med.  Lib.  IIL  de  ventris  morbis.  "Wittenberg. 
1670. — Sydenham,  Op.  univers.  Lugd.  Bat.  ed.  1726.  p.  75. — Th.  Bonnet, 
Sepulchr.  s.  anat.  pract.  Lugd.  1700.  Lib.  III.  p.  29.  Lib.  11.  pp.  13, 14. — Manget 
u.  Leclerc,  Biblioth.  anat.  Genev.  1685.  T.  I.  de  infimo  ventre. — J.  G.  Peyer, 
Parerg.  anat.  med.  sept.  Lugd.  Bat.  ed.  1736.  p.  61. — Euyseh,  Op.  Omn.  anat. 
med.  chir.  Amstelod.  1721. — Numerous  historically  important  communications 
in  the  Ephemerid.  medico-phys.  Germanic,  acad.  Caesareo-Leopoldin.  naturae, 
curios.  Incipit.  ab.  anno  1670 ;  also  in  the  Act.  erudit.  Lipsiae,  in  the  Histoires  and 
M6moires  of  the  Acad.  Roy.  des  Sciences.  Incip.  ab  anno.  1666. — F?:  Hoffmann, 
Med.  rat.  syst.  Halae.  Magdeburg.  1734.  T.  IIL  p.  1.  C.  4,  16,  17,  pp.  2,  11.  T. 

IV.  Pars.  I.  p.  2. — A.  Haller,  Disp.  select,  ad  morb.  hist,  et  cur.  Lausannae. 
1757.  T.  III.  (Vater,  Kuhn,  Leidenfrost,  Kupffer,  Troschel .  .  .)  Disjjj  chir.  T. 
IIL  (Schacher,  Lavater,  Kirschbaum).  Disput.  anat.  T.  L  (Walther).  T.  VIL 
(Velse).— <Ze  Haen,  Rat.  med.  Vindob.  1757.  Pars.  H.  C.  V,  P.  VIH.  C.  V,  P.  IX.  C. 

V,  P.  XI.  C.  ni.  Rat.  med.  continual.  Tom,  II.  Pars.  II.  C.  2. — mn  Swieten,  Com- 
ment, in  H.  Boerhaav.  aphorism.  T.  IIL  p.  106.  ft.—Oallezky,  Abhdlg.  v.  d. 
Miserere.  Mitau  u.  Riga.  1767— i^r.  Boiasier  de  Saumges,  Nosol.  meth.  Lips.  1796. 
T.  rv. — Meyer,  Dissert,  de  strangulat.  Argentorati.  1 776,  u.  in  den  Neuen  Samm- 
lungen  d.  auserlesensten  Abhdlgn.  etc.  f.  Wundarzte.  XVI.  S.  143.  S.—Morgagni, 
De  sed.  et  cans.  morb.  Ep.  34,  35.  Ep.  39.  Art.  29.  Ep.  54.  Art.  11-13.— i?.  Bahn, 
De  pass,  iliac,  pathol.  Halae.  1791.— J!  Lieutaud,  Hist.  anat.  med.  Par.  1767.— 
Baillie,  The  morb.  hum.  anat.  German  by  Sommering.  Berl.  \1M.—Ed.  Sandifort, 
Obs.  anat.  path.  Lugd.  Bat.  1777.-4.  Monro,  The  morb.  anat.  of  the  hum.  gullet. 
Edinb.  1811.—/.  Fr.  Mechel,  Hbd.  d.  path.  Anat.  Leipz.  1812.  Bd.  IL  Abth.  1.— 
A.  O.  Ttichter,  Spec.  Thcr.  Berl.  1813.  Bd.  4.  S.  203.— Jos.  Franh,  Prax.  med.  Thl. 
3.  Vol.  2.  Sect.  1,  mit  Angabe  einer  grossen  Zahl  von  Dissei  tat.  bis  zum  Jahre 
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1835. — Fleischmann,  Leichenoffnnngen.  Erl.  \%\^.—Seclccndorff,  Collect,  quaed. 
cle  strangulat.  Lips.  1825. — Forles,  Edinb.  Med.  Comm.  Vol.  IX.  p.  2Q{S.~Mm- 
falcon,  Diet,  des  sc.  m6d.  T.  XXIII.  Art.  Ileus.—  Vettei;  Encycl.  Worterbucli. 
Art.  llms.—Naumann,  Hdb.  Bd.  4.  Abth.  1.  8.  155.—*Mas8on,  Th.  de  Par. 

182G. — A.  Cooper,  The  auat.  etc.  of  abdom.  hernia,  by  A.  Key.  Lond.  1827  

AbercromUe,  Diseases  of  the  stomach,  etc.,  translated  into  German  by  GerL  v. 
d.  Busch.  Brem.  1830. — Cruveilhier,  Trait6  d'anat.  path.  g6u.  T.  I.  II.  u.  Annt. 
path.  Atlas  u.  Text.  Livr.  VII.  PI.  5,  L.  XV.  PL  G,  L.  XXI.  PI.  6,  L.  XXH.  Pi. 
4.  6,  L.  XXV.  PI  3,  L.  XXVI.  PI.  VI,  L.  XXXVIII.  PI.  Q.—Allers,  Atl.  d. 
path.  Anat.  IV.  Abth.  Bonn.  1832. — Lobstein,  Lehrb.  d.  path.  Anat.  Deutsch  v. 
Neurohr.  Stuttg.  1834:.— *  Bo imet,  Th.  d.  Par.  1830.— (7.  A.  Clarus,  De  oment. 
lac.  etc.  Lips.  1830.— *  Testu,  Th.  d.  Par.  1830.— Benaud,  Th.  d.  Par.  1883.— 
Philip2}s,  On  intest.  obstruct.  Med.  Chir.  Trans.  Vol.  XXXI.  1. — Froriep,  Chir. 
Kupfertafeln.  Weimar.  1820-47.  bes.  Taf.  318.— Wagner,  Med.  Jahrb.  d.  ostcrr. 
St.  IV.  1833.— RoUtanahy,  ibid.  X.  1836.  Lehrb.  d.  path.  Anat.  1861.  3.  Aufl. 
3.  Bd.  S.  181.  fi.—Du,rand,  Th.  d.  Par.  183^.— * Largeau,  Th.  d.  Par.  1840.— 
Hbline,  Diss,  de  Strang.  Vratisl.  1841. — Neussel,  Diss,  de  Strang.  Marb.  1841. — 
Forehe,  Unters.  iib.  II.  etc.  Leipz.  1843. — ff.  Pfeiffer,  De  laparot.  In  volvulo 
necess.  Marb.  1813.— Ganstatt,  Spec.  Path.  u.  Ther.  Erl.  1843.  4.  Bd.  S.  563.— 
Ghomel,  Gaz.  des  hop.  184f3. —  Wumlerlich,  Hdl).  d.  Path.  u.  Therap.  1846.  Bd. 
III. — Monneret  et  Fleury,  ComiJ.  V. — Leulmscher,  Hdb.  d.  med.  Klinik.  Lpz. 
18oQ.— Bamberger,  Virch.  Hclb.  d.  spec.  Path.  u.  Therap.  Bd.  VT.  Abth.  1.  S. 
398.  ff.  1.  Aufl.  18n^. -Oppnlzer,  Wien.  med.  Wochenschr.  1852.  Deutsche 
Klinik.  18^^.— Emmert,  D.  Unterl.-Bruche,  etc.  Stuttg.  1857.— Pirogoff, 
Abhdlg.  a.  d.  Geb.  d.  Heilk.  v.  e.  Gesellsch.  prakt.  Aerzte  in  Petersb.  8.  Samml. 
1853.  S.  U5.—Eieux,  Th.  d.  Par.  1853.— Wrchow,  in  s.  Arch.  V.  1853.  S.  334. 
ff. — Savopoido,  Th.  d.  Par.  1854. — J.  Hutchinson,  Med.  Tim.  and  Gaz.  April. 
1858.— Streubel,  Prag.  Viertelj.-Schr.  1858.  1.  57.— Duchaiissoy,  M6m.  deTAciid. 
de  M6d.  XXIV.  I860.— PJZoms,  Th.  de  Strassbourg.  1859.— Gopland,  Diction,  of 
pract.  med.  Lond.  1858.  Vol.  11. — Hou'il,  MCm.  cour.  par  I'acad.  de  M6d.  d. 
Paris  (Noblet).  1860. — Beanier,  De  Tetranglement  int.  Par.  (Coccoz).  I860.— 
A.  Wachsmuth,  Virch.  Arcli.  1863.  Bd.  XXIII.  S.  118.— KUtner,  ibid.  XLHI.  S. 
509.  ^.—*Mony,  Th.  d.  Par.  I860.— TVowsseait,  Clin.  m6d.  1863.  T.  IL  p.  504.— 
H.  Lebert,  Traitg  d'anat.  path.  giin.  et  sp6c.  Atlas  u.  Text.  Tom.  II.  PI.  118, 
119,  131,  123.— Henoch,  Klinik  d.  Uuterl.-Krankh.  Berlin.  1863.— 5.  0.  Eaher- 
shon,  On  diseas.  of  the  abdom.  Lond.  1863. — Hosier,  Arch.  d.  Heilk.  1864.— 
Brinton,  On  intest.  obstruct.  Ed.  by  Thom.  Buzzard.  Lond.  1867.— C.  H.  Fagge, 
On  intest.  obstruct.  Guy's  Hosp.  Rep.  XIV.— PaiotV,  Th.  d.  Par.  18Q>^.—Sermr. 
M6m.  cour.  p.  la  soc.  mcdico-chir.  de  Li6ge.  1870. — Bryant,  Clinic,  lec.  on 
intest.  obstr.  Times.  1872.— Wagstaffe,  St.  Thom.  Hosp.  Rep.  1873.  p.  179.— 
A.  V.  Hiittenbrenner,  Die  Darm-Stenosen  im  Kindesalter.  Habilit.-Schrift.  Leip- 
zig. 1875. 

LiTEUATURE  OF  OCCLUSION  AND  CONSTRICTION  OP  THE  INTESTINES,  WITH  REFERENCE 

TO  LAPAROTO.Mt,  Bnterotomy,  Colotomy  :  Hiviii,  Mem.  de  I'acad.  de  chir.  Vol. 
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m.  p.  568.  Vol.  IV.  p.  201.— *Maunoury,  Thfeae  do  Paris.  1819.— Sm'ia^r,  Adnot. 
ad.  Colot.  Hafn.  lS2(3.—Maisonneuve,  Arch.  g6n.  de  m6d.  4.  S6r.  Tom.  VII.  1845. 
—  Thiingel,  Langenbeck's  Arch.  I.— Omar  Hawkins,  Medico-chir.  Transact. 
Lend.  1853.  XXXV.  p.  85—*  Vasaor,  Th.  de  Par.  1852.— Trousseau,  Gaz.  des  hop. 
1857.  59.  1863.  G9.—Mlaton-VeiUard,  L'Union.  1857,  89,  91,  d2.—  Chassaignao, 
Gaz.  des  hop.  1855,  1859.— Heidinger,  Diss.  Inaug.  Dorpat.  18Q1.—Eacken,  Diss. 
Inaug.  1861.  Borpat—Adelmann,  Prag.  Vierteljahrschrift.  1863.  3.  S.  29.  ff.— 
Frdntzel,  Virch.  Arch.  XLIX.  lQ4:.—Bclaporte,  Th.  d.  Par.  18-12.— Whitall, 
New  York  Med.  Journ.  1873.— P.  Teale,  Lancet.  1857.  Vol.  I.  p.  ^m.—ErsUne 
Mason,  Amer.  Journ.  of  Med.  Sc.  Oct.  1873. — John  Ashurst,  Americ.  Journ. 
1874.  Extr.  dans  les  Arch.  g6n.  de  m^d.  Jan.  1875. 

In  addition  we  refer  to  the  bibliography  given  in  connection  with  the  different 
k  kinds  of  occlusion  and  constriction,  and  also  to  the  citations  in  the  text. 


Introduction.  History. 

The  numerous  and  varied  processes  which  give  rise  to  occln- 
5  sion  of  the  lumen  of  the  intestine  show  themselves  clinically  by  a 
t  train  of  sjnnptoms,  which,  in  the  main,  does  not  vary,  was  rec- 
(  ognized  in  the  earliest  ages,  and  known  under  different  names, 

such  as  ileus  or  passio  iliaca,  volvulus,  chordapsus,  miserere, 
]  Darmwinde  (gripes),  Darmelend  (colic),  etc.  Like  most  of  the 
r  titles  of  symptomatic  medicine,  the  term  ileus  was  applied  during 
I  many  centuries  to  diseases  that  were  anatomically  very  differ- 
'  ent,  and  complete  unanimity  in  the  use  and  definition  of  the 

word  was  not  arrived  at.  Tliis  is  sufficiently  shown  by  the  fol- 
'  lowing  sketch  of  the  history  of  ileus. 

The  word  ileus  or  volvulus  was  used  by  the  medical  writers  of  antiquity  as  a 
'  collective  term  for  different  diseases  of  the  abdomen.  Under  this  title  we  some- 
t  times  find  a  complete  description  of  the  symptoms  of  occlusion  of  the  intestine 
*  sometimes  simple  colics,  vomiting,  and  purging,  peritonitis,  typhlitis,  etc.  From  the 
writings  of  Hippocrates'  it  appears  that  even  distention  of  the  abdomen,  as  l^y 
■  ascites  in  diseases  of  the  liver  (ileus  auriginosus),  or  by  tympanites  in  typhoid 
'  fevers  (ileus  sanguineus),  was  termed  ileus,  and  it  is  therefore  not  to  be  won- 


^  Hippokrates,  De  morb.  Lib.  III.  Ed.  Kiihn,  T.  II.  p.  ZOL—Aretmus,  Ed.  Kuhn,  p. 
45.— Aurdianus,  Acvit.  morb.  Lib.  III.  0.  17.— Celsus,  Lib.  IV.  C.  IS.—  Oalen,  De 
loc.  affect.  Lib.  VI.  C.  2.  Definifc.  med.  273,  De  sympt.  caus.  Lib.  I.  ;  and  others. 

'  Ed.  Kuhn,  T.  II.  507,  509  ;  T.  L  182. 


480  LEICHTENSTERN. — CONSTRICTIONS,  ETC.,  OF  THE  INTESTINES. 


clered  at  that  we  sometimes  find  this  described,  in  the  writings  of  the  ancients 
among  the  chronic  diseases,  or  as  a  morbus  creberrimus.  Those  are  certainly  in 
error  who  infer,  from  the  etymology  of  the  word,'  that  the  ancients  had  an  idea  of 
occlusion  of  the  intestine  by  "  contortion  of  the  bowels."  The  term  ileus  means 
only  that  the  disease  occupies  the  "  convoluted  intestine,"  and  is  also  appropriate 
on  account  of  the  accompanying,  peculiar,  twisting  pains  ("  dolor  convolvens  se  ") 
under  which  the  patient  writhes.' 

The  essence  of  ileus  (if  we  consider  only  those  cases  in  which  the  symptoms  of 
occlusion  of  the  intestine  are  presented)  was  supposed,  by  all  the  ancients,  to  lie  in 
an  inflammation  of  the  bowels,^  which  was  attributed  by  Hippocrates  especially  to 
flatus,  but  by  Galen,  likewise,  to  coUecta  materia  (pituita)  in  intestinis,  to  abscessus 
in  substantia  intestinorum,  to  obstructio  stercoris  aridi,  and  to  "  scirrhus."  The 
ileus  hemiosus  of  strangulated  hernia  was  also  thought  to  be  due  only  to  inflam- 
mation of  the  contents  of  the  hernial  sac,  set  up  by  the  gases  or  faecal  matter. 
According  to  Galen,  another  result  of  the  inflammation  is  seen  either  in  arrest  of 
peristaltic  action  and  absolute  constipation,  or  in  reversal  of  the  peristaltic  action 
with  vomiting  of  faecal  matter.* 

During  the  Middle  Ages,  and  for  a  long  time  thereafter,  the  theory  of  ileus, 
both  with  regard  to  the  application  of  the  term  to  various  painful  abdominal  affec- 
tions, and  so  far  as  the  knowledge  of  its  nature  was  concerned,  remained  as  taught 
by  Hippocrates  and  Galen.  The  Arabians  added  nothing  to  it  beyond  a  division, 
— as  arbitrary  as  it  was  unnatural — of  ileus  into  five  degrees.  Paracelsus  and  van 
Helmont  presented  new  views  of  its  nature.  The  former  saw  its  cause  in  a  contrac- 
tion of  the  intestine,  caused  by  "  the  irritation  of  increased  tartarus,"  the  latter 
in  an  increased  formation  of  gas.  In  this  way  they  both  added  to  the  obscurity. 
Afterwards  the  discussion  was  mainly  as  to  what  was  the  most  important  symptom 
of  ileus.  Some  thought  it  was  the  pain,  and  chose  the  name  "  dolor  iliacus ; " 
others  thought  it  was  the  vomiting,  and  named  it  "  vomitus  iliacus;  "  others  found 


'  Ei/ledf,  dXrjfia  (Hippocrates),  e'lktdv  (Aretaeus),  from  rtAeu,  e;A(j=concludo,  coarcto,  or 
from  tlMu,  EtAuu^^torqueo,  volvo.  If  the  pain  was  above  the  navel,  the  disease  was 
called  ei/U($f ;  if  about  it,  a-p6(pnc  ;  if  below  it,  koXiko^.  The  word  chordapsus  had  different 
meanings  even  among  the  ancients.  X"P^V  is  used  for  intestine ;  d-ru^necto  is  also 
used  with  the  signification  of  accendere. 

^  Aretceus,  I.  c. ;  Celsus,  I.  c. ;  Galen,  De  loc.  affect.  Edit.  Kuhn.  Vol.  VIII. ;  and 
others. 

^  "  Besiccatur  enim  intestinum  et  constipatur  ex  inflammatione  ita  ut  neque  flatum 
neque  alimenta  transmittat.    Venter  darus  fit  et  vomit  interdum  imprimis  quidem 

pituitosa,  deinde  vero  biliosa,  t.andem  etiam  stercus  Volvulorum  autem 

caussam  a  flatibus  dependere  cuivis  esse  manifestum  existimo.  Horum  enim  spintns 
trajectio  caussa  est."  Hippocrates.  Edit.  Kuhn,  II.  304.  I.  578.— "  Volvulus  est  pbleg- 
raone  intestinorum  quo  malo  nee  flatus  infra,  nee  dejectiones  transmittuntur,  tormma 
eequuntur  cruciatusque  intolerabiles. " — Galen,  Definit.  med.  CCLXXIIL 

*  Edit.  Kuhn,  T.  VII.  220 ;  T.  XVIII.  A.  p.  08. 
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t  in  the  distention  of  the  abdomen,  and  called  it  "tympanites."  Many  drew 
listinctions,  as  did  the  old  Greek  physicians,  according  to  the  seat  of  the  pains; 
uid  we  find  descriptions  of  this  affection  in  their  writings,  sometimes  under  the 
lead  of  "  passio  iliaca  "  or  "  colica,"  sometimes  under  that  of  "  malum  hypochon- 
Iriacum." 

The  knowledge  of  the  anatomical  lesions  underlying  ileus  increased  gradually 
when  autopsical  examinations  began  to  be  made  more  frequently  and  carefully 
under  the  influence  of  the  start  taken  by  anatomy  in  the  sixteenth  century.    A  close 
\iunination  of  the  anatomical  literature  of  those  times  shows  that  even  in  the 

\  enteenth,  and  at  all  events  in  the  middle  of  the  last  century,  most  kinds  of  occlu- 
sions and  constrictions  of  the  intestines  were  well  known  to  the  anatomists. 
Kwildus  Columbus,  Vesalius's  prosector.  Fab.  Hildanus,  and  Riolau  in  the  sixteenth, 
I'eyer  and  Ruysch  in  the  seventeenth  century,  described  invagination  of  the  intes- 
tine; Fabric.  Hildanus  and  Riolan,  Tulpius,  Bonnet  and  Boerhaave  in  the  seven- 
teenth century  made  the  profession  acquainted  with  ileus  due  to  compression  of 
the  intestine  by  different  abdominal  tumors.  Albertiin  the  sixteenth,  Bonnet  in  the 
si'venteenth,  De  la  Peyronie  in  the  beginning  and  Monro  in  the  middle  of  the 
(ighteenth  century,  told  of  constriction  of  the  intestine  by  false  ligaments  and 
omental  bands;  Felix  Plater  in  the  sixteenth,  Blasius  and  Barbette  in  the  seven- 
teenth, Burserius  in  the  eighteenth  century,  described  twisting;  Riverius  in  the 
sixteenth.  Bonnet  and  Bartholinus  in  the  seventeenth,  Burserius  in  the  eighteenth 
century  described  the  formation  of  knots  in  the  intestine  and  •'  conglomera- 
tions;" Haller,  Fabric.  Hildanus,  Petrus  Salius  Diversus  published  cases  of 
ileus  caused  by  carcinoma  and  scirrhus  of  the  intestinal  canal;  Parseus,  Fab. 
Hildanus,  Ballonius  in  the  sixteenth,  Blankard,  Sennert,  Schenk,  Riverius,  Blegny 
in  the  seventeenth  century,  described  diaphragmatic  hernia.  Cases  of  congenital 
occlusion  of  the  anus  were  mentioned  in  the  seventh  century  by  Paulus  of  JEg\n&, 
in  the  fifteenth  by  Benivenius,  in  the  sixteenth  by  Mercurialis,  Fab.  ab  Aqua- 
pendente,  Donatus,  and  others.  Cases  of  occlusion  by  gall-stones  and  by  intestinal 
stones  were  communicated  by  Malpighi  and  Ruysch  in  the  seventeenth,  by  Chaptal 
and  Sandifort  in  the  eighteenth  century,  while  Fernelius  in  the  sixteenth,  Kerck- 
ringius  and  others  told  of  occlusion  by  foreign  bodies.  Diverticles  in  the  canal 
were  first  mentioned  by  Buonazolius  and  Pabr.  Hildanus  in  the  sixteenth,  were  fre- 
||uently  and  fully  described  by  Ruysch  in  the  seventeenth  and  Littre  in  the 
eighteenth  centuiy,  and  finally  their  mode  of  formation  was  explained  by  Meckel. 
' 'escriptions  of  constriction  by  a  diverticle  are  first  found  in  the  middle  of  the 

L^hteenth  century  (Moscati,  Van  Doeveren),  and  about  the  same  time  hernia  duo- 
lenojejunalis  was  first  described  by  Neubauer,  and  strangulation  of  the  intestine  in 
abnormal  openings  in  the  mesentery  and  omentum  by  Brambilla,  Monro,  Callisen, 
and  De  Ilaen.  "We  have  also  to  mention  the  numerous  examples  of  the  most  varied 
kmds  of  occlusion  and  constriction  of  the  intestine  which  are  contained  in  the 
uTcat  anatomical  compilations  of  the  seventeenth  century  made  by  Bonetus,  Spigelius, 
I'untonus,  Bartholinus,  Tulpius,  Manget,  Ruysch,  and  also  in  the  later  works  by 
I^ieutaud,  Sandifort,  Baillie,  and  others. 
VOL.  VII.— 31 
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Although,  as  has  thus  been  shown,  the  anatomical  manifold  lesions  underlying 
ileus  were  well  known  to  the  anatomists  of  the  sixteenth  and  seventeenth  centurieu, 
yet  we  should  greatly  err  were  we  to  believe  that  their  knowledge  at  once  trans- 
formed the  ideas  held  by  the  physicians.  We  .cannot  easily  forma  better  conception 
of  the  indifference  with  which  the  physicians  of  that  time,  accustomed  to  purely 
symptomatic  notions  of  disease,  received  the  anatomical  discoveries  than  by  com- 
paring the  condition  of  the  anatomists'  knowledge  of  the  causes  of  ileus  with  the 
opinions  held  and  taught  by  contemporaneous  medical  authorities.  Leaving  out  the 
ileus  inflammatorius,  ileus  a  stercore  arido  and  a  skirrho  of  Hippocrates  and  Galen, 
dynamic  ileus  plays  everywhere  the  principal  part  in  etiology,  produced  by  a  change 
of  the  humores  acres  mordentes,  biliosi,  pituitosi  (ileus  humoralis  of  Sennert,  Car- 
tesius),  or  of  a  materia  febrilis  (Sydenham),  or  of  gases  (ileus  tympanicus,  flatulentus, 
physodes).  Even  Fr.  Hoffmann,  at  the  beginning  of  the  last  century,  spoke  of  ileus 
as  arising  "  a  mordentibus  succis  biliosis,  a  sanguine  in  vasis  tunicanim  iutestinalium 
hjBrente,"  and  "  a  caussa  calida."  Sydenham  knew  "  mechanical  ileus  "  due  to  occlu- 
sion of  the  bowel  only  as  an  "  ileus  nothus  "  allied  to  the  real  dynamic  ileus.  Nor 
were  there  few  who  held  the  anatomico-pathological  processes  to  be  the  indifferent 
consequences  of  the  ileus,  the  products  of  the  motus  antiperistalticus,  and  even 
those  to  whom  the  significance  of  the  mechanical  occlusion  of  the  intestine  in 
the  symptomatology  of  ileus  was  evident,  considered  the  anatomical  facts  rather 
as  incidental,  secondary  ones,  and  sought  for  their  cause,  according  to  the  ruling 
notions,  either  in  a  primary  inflammation,  or  in  the  reversal  of  the  peristaltic  action, 
and  in  a  change  of  the  juices,  or  in  an  abnormal  formation  of  gas.  Thus  cause  and 
effect,  pi-imary  and  secondary,  were  mistaken  and  interchanged.  The  adherents  of 
ileus  inflammatorius  saw  in  the  peritonitis,  which  was  almost  always  found  at  the 
autopsy,  a  justification  of  their  view  that  inflammation  was  the  primaiy  cause  of 
ileus.  Knotting  of  the  intestine  and  internal  strangulation  were  interpreted  as  the 
result  of  motus  intestinorum  inversus,  which,  in  its  turn,  was  due  to  the  dis- 
placement of  strong  juices  or  to  materia  febrilis  or  to  gases.  The  contracted 
condition  of  the  intestine  below  the  occluded  point,  or  the  unimportant  contractions 
occurring  in  the  colon  during  the  death-struggle,  served  the  adherents  of  ileus  spas- 
modicus  as  a  proof  of  the  correctness  of  their  opinion  of  the  spasmodic  nature  of 
the  disease,  and  the  believers  in  ileus  pituitosus  enjoyed  a  supposed  triumph 
when  Pernclius  '  found  a  colloid  cancer  of  the  intestine  and  called  it  "  obstruction 
of  the  bowel  by  mucus."  The  anatomist  Ruysch  characterized  this  difference  in 
the  views  of  ileus  held  by  anatomists  and  physicians  when  he  closed  a  convincing 
account  of  the  anatomical  causes  of  intestinal  obstruction  with  the  words :  "  Quahs 
autem  sit  affectus  ileos,  quaeque  proprie  ejusdem  caussa  hand  satis  convenit  inter 
medicos." 

Since  occlusion  of  the  intestine  leads  to  distention  of  the  abdomen  by  gas,  this 
latter  was  thought  to  be  the  essential  part  of  ileus,  and  the  finest  hypotheses  con- 
cerning the  formation  of  the  gases  as  "  ileus  exciters  "  were  imagined.    This  lasted 


^Bonnet,  Sepulch.  Anat.  Sect.  XTV.  Obs.  25. 
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a  long  time,  until  light  was  thrown  iipon  the  location  of  the  gases.  Boerhaave 
Aplior.  1236, 1251)  even  believed  that  they  "  inter  membranas  et  in  dilatatisglandu- 
larum  cavis  hffirere ;  "  others  supposed  that  they  were  to  be  found  normally  as  well 
without  as  within  the  intestines,  and  passed  freely  through  the  pores  of  the  walls 
•acr  foras  exit  reditque"),  that  occlusion  of  the  pores  caused  confinement  of  the 
_:ises  and  tlius  gave  rise  to  ileus."    Gortcr,  in  the  eighteenth  century,  believed  that 
the  mesentery  was  the  seat  of  the  formation  of  gas  in  ileus,  an  opinion  which  had 
v'en  previously  advanced  in  the  sixteenth  ccntui-y  by  Riverius  and  Forestus, 
although  Duret  (1530)  had  distinctly  declared  that  the  gases  were  formed  within  the 
intestine,  and  their  presence  outside  was  merely  the  result  of  a  perforation. 

In  consequence  of  the  appearance  of  stercoraceous  vomiting,  Galen  (1.  c),  and 
afterwards,  in  the  sixteenth  century,  Jacobus  Sylvius '  especially,  explained  ileus  as 
due  to  a  "  reversal  of  the  normal  movements  of  the  intestine."  It  was  thought  that 
this  motus  jjeristalticus  inversus  seu  praeter  naturam  ordinarily  occurred  without  any 
mechanical  obstruction  in  the  canal,  and  was  produced  by  inflammation,  or  by  dis- 
placed juices  or  gases.  The  existence  of  such  an  ileus  peristalticus,  without  any 
change  in  the  permeability,  was  thought  to  be  proved  by  the  "  observation"  related 
Ijy  Galen  and  believed,  most  singularly,  by  the  best  authors  of  the  later  periods 
(Dolaeus,  Sennert,  Diemerbrock,  Sydenham,  van  Swieten),  that  in  cases  of  ileus  sup- 
positories and  enemata,  introduced  into  the  rectum,  were  afterwards  vomited  by  the 
moutli— observations  which,  as  Boerhaave  assures  us,  passed  "testibus  gravissimis 
viris  "  for  unquestionable  facts,  and  were  truly  narrated  by  the  writers. 

Intestinal  worms  played  an  important  etiological  part.  As  there  was  almost  no 
other  affection  of  the  intestines,  and,  we  may  say,  no  disease  whatever,  of  which  these, 
among  other  things,  were  not  supposed  to  be  the  cause,  so  was  it  also  with  ileus. 
From  the  time  when  Gordon,  in  the  fourteenth  century,  presented  volvulus  vermi- 
nosus,  based  upon  the  vomiting  of  an  ascaris  during  an  attack  of  ileus,  until  the  pres- 
ent century,  this  classification  was  held  in  undiminished  respect,  even  by  the  best 
authorities.  New  confirmations  of  the  influence  of  ascarides  in  producing  ileus  were 
furnished  afterwards  by  autopsies,  in  which  they  are  often,  and  indeed  from  allied 
causes,  found  in  the  neighborhood  of  the  occluded  point,  so  that  an  apparently  well- 
grounded  suspicion  must  fall  upon  them.  The  adherents. of  spasmodic  ileus  saw  in 
these  worms  the  exciting  cause  of  a  convulsive  contraction  of  the  intestine  leading 
to  ileus.  Many  representations  of  conglomerations  of  worms  have  been  handed 
down  to  us  from  former  times,  which  were  thouglit  to  have  caused  fatal  ileus  by 
total  obstruction  of  the  bowel.  It  is  scarcely  to  be  doubted  that  in  such  cases,  after 
the  bunch  of  worms  had  been  found,  care  was  not  taken  to  seek  further  for  the 
anatomical  cause  of  the  occlusion  of  the  intestine. 

The  nerve-pathologists,  finally  (CuUen,  Pinel,  Alibert),  set  up  against  this  ileus 

'  Hence  the  popular  "  cure  "  of  ileus  by  means  of  dry  cups,  which  were  thought  to 
suck  up  the  gases  and  restore  the  permeability  of  the  pores  of  the  intestine. 

'J.  Sylvii  Ambriani  Med.  Op.  med.  Genev.  10.30.  Definitio  Uei ;  "  Expultrix  mtesti- 
norum  facultas  depi'avata  et  sursum  pellens  vel  abolita." 
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iuflammatorms  an  ileus  nervosus,  ■wliich,  according  to  them,  was  sometimes  spasmo- 
dicus,  sometimes  paralyticus,  sometimes  antiperistalticus.  Tliis  was  explained  by  a 
supposed  convulsive  or  paralytic  condition  of  the  intestine,  due  to  aljnormal  nerve- 
action,  a  reversal  of  the  peristaltic  motion  by  "  patliological  innervation."  The 
idea  of  an  ileus  spasmodicus,  like  an  icterus  spasmodicus,  lasted  the  longest,  even 
to  the  middle  of  the  present  century.  To-day  the  question  of  the  existence  of  such 
an  affection  no  longer  calls  for  serious  discussion. 

Tardily  and  gradually,  as  under  the  influence  of  the  anatomico-pathological 
direction  given  to  medicine,  the  field  of  ingenious  hypotheses,  of  traditional  and 
preconceived  opinions  was  abandoned,  and  that  of  simple  observation  was  again 
occupied ;  and  as  a  healthy  logical  need  made  itself  felt,  the  need  of  bringing,  in 
the  simplest  way,  and  without  the  aid  of  obscure  hypothesis,  clinical  obsen'ations 
into  agreement  with  the  lesions  found  upon  the  cadaver,  more  and  more  light  was 
thrown  upon  the  nature  of  Ueus.  Men  became  convinced  of  tlie  variety  of  the 
anatomical  processes  which  had  previously  been  comprised  under  the  indefinite 
term  ileus  ;  they  recognized  that  different  anatomical  facts  presented  similar,  or 
even  identical  symptoms  during  life  and  in  tlie  course  of  the  disease,  and  often 
could  not  be  distinguished  clinically  from  one  another.  The  need  developed  at  the 
same  time  of  anatomical  differential  diagnoses  led  to  a  much  sharper  distinction 
and  more  careful  weighing  of  the  symptoms,  of  the  beginning,  and  of  the  course 
of  the  disease.  The  symptomatic  generic  idea  ileus  was  broken  up  into  a  series  of 
anatomical  diagnoses,  such  as  peritonitis,  typhlitis,  coprostasis,  occlusion,  and  con- 
striction of  the  intestine,  each  of  which  again  presented  new  questions  of  detail, 
botli  anatomical  and  etiological-  But  now  the  traditional  idea  of  ileus,  instead 
of  being  dropjjed,  was  still  continued.  Some  designated  by  tliis  word  those  grave 
symptoms  which  belong  to  occlusion  of  the  intestine ;  others,  starting  from  the 
fact  that  of  all  the  symptoms  of  occlusion  there  is  only  one,  stercoraceous  vomit- 
ing, which  positively  proves  the  loss  of  permeability  of  the  canal  (except  when  it  is 
due  to  the  presence  of  a  fistulous  communication  between  the  stomach  and  colon, 
or  when  it  occurs  in  coprophagic  lunatics),  used  the  expression  ileus,  ^vithout  regard 
to  its  etymological  origin,  as  synonymous  with  stercoraceous  vomiting,  and  spoke 
of  ileus  only  when  the  other  was  present  (J.  Frank,  Schoenlein  ').  Even  If  no  real 
objection  can  be  made  to  this  traditional  and  arbitrary  use  of  the  word  ileus,  yet 
it  is  plain  that  it  lays  too  much  stress  upon  a  single  symptom,  stercoraceous  vomit- 
ing, which,  moreover,  is  often  absent  in  these  same  cases  of  occlusion,  when,  for  ex- 
ample, the  course  of  the  disease  is  very  rapid,  or  when  the  occlusion  is  seated  high 
up  in  the  small  intestine.  To-day,  when  we  are  no  longer  satisfied  with  symptom- 
atic diagnosis,  but  make  the  distinctions  according  to  anatomical  or  etiological 
criterions,  the  idea  ileus  stands  upon  the  same  footing  as  hajmoptysis  or  ha;matem- 
esis.    Our  diagnosis  tries,  even  during  life,  to  be  anatomical ;  it  seeks  to  make  out 


"'  Morbus  quo  stercora  parum,  non  satis  aut  omnino  non  per  aniim,  contra  per  v( 
itum  simul  cum  doloribus  et  anxietato  redduntur  ileus  dicitur."  "Ileus  is  the  set 
symptoms  of  occlusion  of  the  intestine  ending  in  stercoraceous  vomiting." 
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y  the  aid  of  objective  symptoms  and  the  history  of  the  case,  not  only 'the  c 
on  of  the  interrupted  or  diminished  permeability  of  the  intestine,  but  also  the 
jii,  the  cause,  and  the  nature  of  the  obstruction. 


Classification. 

Constrictions  and  occlusions  oi  the  intestines  are  either  con- 
ji  mtal  or  acquired. 

Among  the  cougeuital  occlusions,  that  of  the  anus  or  rectum  is  the  most  fre- 
[uent.    It  consists  cither  of  an  agenesia  ani,  -wherein  the  formation  of  the  anus  is 
t  completed,  or  in  an  atresia  ani,  in  which  the  anal  cul-de-sac  is  formed,  but  has 
I  united  with  the  inferior  blind  end  of  the  rectum.    The  distance  between  these 
o  culs-de-sac  varies  from  the  thickness  of  a  simple  membranous  septum  to  that 
Musequent  upon  complete  absence  of  tlie  rectum,  in  which  latter  case  the  colon 
i^ually  ends  as  a  blind  projection.    With  both  kinds  of  congenital  occlusion  there 
~  found,  in  al)0ut  forty  per  cent,  of  the  cases  (my  statistics),  an  abnormal  opening 
if  the  rectum  into  the  bladder,  urethra,  or  vagina  (recto-vesical,  urethral,  vaginal 
i-^tula).    The  proportion  of  the  sexes,  according  to  my  statistics  of  375  cases,  is :  241 
iiiiles,  134  females.    If  we  take  Zohrer's  records  of  the  lying-in  hospital  at  Vienna, 
iiul  CoUius's  of  the  lying-in  hospital  at  Dublin,  we  find  that  in  G6,C54  new-born 
children,  the  anomaly  in  question  was  observed  three  times. 

Congenital  atresia  occurs  less  frequently  in  the  colon  and  small  intestine  than  at 
I'.ii'  anus  and  in  the  rectum.  For  375  cases  of  ano-rectal  atresia,  we  find  10  of  the 
!  'Ion  and  74  of  the  small  intestine.  "Without  entering  into  the  details  of  my  sta- 
tistics— which  are  reserved  for  another  occasion — I  must  yet  briefly  mention  here 

-some  of  the  more  important  facts.  1st,  Congenital  atresia  of  the  colon  occupies, 
almost  without  exception,  the  sigmoid  flexure.  It  is  generally  the  result  of  a  foetal 
mesenterial  iieritonitis,  which  has  led  to  constriction  and  wasting,  associated,  as  is 
frequently  the  case,  with  twisting  of  the  sigmoid  flexure  about  its  mesentery.  2d, 
Atresia  of  the  small  intestine  occurs  preferably  at  certain  points,  a.  In  the  duode- 
num these  are  most  often  the  jjoint  where  the  bile  and  pancreatic  ducts  open, 
and  the  point  where  the  duodenum  becomes  the  jejunum  under  the  transverse 
mesocolon.  The  atresia  or  stenosis  which  occurs  here  is  very  often  of  the  valvular 
kind— that  is,  it  is  formed  by  a  membranous  septum  which  looks  exactly  like  an 

'  abnormally  large  valvula  connivens,  or  as  if  two  of  them  had  united,  h.  In  the 
ileum  the  upper  and  middle  portions  are  very  rarely  the  seat  of  atresia ;  it  is  found 
frequently  at  the  ileo-ca;cal  opening  itself,  or,  still  more  often,  from  one  to  three 
inches  alcove  it  at  the  point  where  the  ductus  omphalo-mesentericus  is  given  ofE. 

•  A  twist,  due  to  the  twisting  of  the  uml)ilical  cord,  exists  normally  at  this  point,  and 
is  important  in  determining  the  position  of  the  intestine.'    If  this  extends  abnor- 


EoUiker,  Entwicklungsgesch.  S.  360—363. 
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mally  to  the  intestine  itself,  of  which  the  ductus  is  only  a  continuation,  atresia 
occurs  at  the  point  where  the  latter  is  given  o££  in  consequence  of  the  twisting. 

Other  atresiffi  of  the  small  intestine  depend  upon  similar  anomalous  develop- 
mental incidents,  and  upon  the  rather  complicated  disposition  of  the  intestinal 
ti'act  of  the  embryo.  Foatal  peritonitis,  in  particular,  plays  an  important  part,  ft 
not  seldom  leads  to  multiple  atresiaj  and  stenoses,  as  many  as  ten  of  which  have 
been  found  in  the  small  intestine  (Schuppel).  Congenital  atresia  of  the  small 
intestine  is  as  frequent  in  one  sex  as  in  the  other.  For  the  otlier  details  the  reader 
is  referred  to  the  accounts,  generally  inadequate,  given  in  the  surgical  manuals  aucl 
in  text-books,  as  well  as  to  the  following  bibliogi-aphy.' 

We  also  distinguish  intestinal  constrictions  and  occlusions 
according  to  the  anatomical  causes.  ♦ 
1.  Causes  which  obliterate  the  lumen  of  the  canal  by  pressure 
from  without — compression  in  the  broader  meaning  of  the  word. 

Here  belong  strangulation  (incarceration)  of  the  intestine  in  holes,  fissures,  and 
hernial  rings  ;  strangulation  by  false  ligaments,  the  appendix  vermiformis,  and  the 
diverticle ;  compression  I)y  tumors,  by  the  mesentery,  by  dislodged  viscera.  We 
include  here  also  twisting  (torsion)  and  formation  of  knots ;  for  in  these,  too,  the 
occlusion  is  due  to  the  pressure  which  the  adjoining  parts  exert  upon  each  other. 

2.  Causes  which  obstruct  the  lumen  of  the  intestine— o&- 
turations  : 

a.  Causes  which  are  not  continuous  with  the  wall  of  the  canal :  gall-stones, 
intestinal  stones,  foreign  bodies,  fajcal  masses. 

h.  Causes  which  are  continuous  with  the  wall  of  the  canal,  expand  within  it, 
and  obstruct  it :  neoplasms,  especially  those  shajoed  like  polyps. 

c.  Obstruction  by  the  bowel  itself  :  intussusceptions. 

3.  Causes  which,  starting  from  or  encroaching  upon  the  wall, 


'  Besides  the  anatomico-patholog'ical  manuals  and  atlases  of  Meckel,  CrtiveiViier, 
Amnion,  VroUk,  Forster,  Albers,  and  others,  must  be  mentioned  especially :  Schafer. 
De  canali  intestinal!  a  prima  conformatione,  etc.  Wiirzburg.  1835. — J.  Frank,  Prax- 
med.  P.  III.  Vol.11.  Sect.  I.  p.  \8.—Amimat,  Mem.  sur  la  possibilite  d'etablir,  etc. 
Paris.  18i3.— Curling,  Med.  chir.  trans.  XLlll.—Idem,  Dis.  of  rectum,  trans,  by  Nenf- 
viUe.  Erl.  1853.— Thunffet,  Ueber  klinstl.  Afterbildung.  Kiel.  1853.  Hirsch.^prung. 
Copenhagen.  1861,  and  in  Schmidt's  Jahrbuch.  Bd.  117,  310.— Giinther,  Lehre  von  der 
blutig.  Operat.  Part  IV. — A.i7iton,  Diseases,  etc.,  of  the  rectum,  trans,  by  Uterhardt 
Wiirzburg.  ISQB.—GoT/rand,  Gaz.  med.  de  Paris.  33-41.  1856.— Fiiedhertj.  Arch.  gen. 
de  m6d.  1857.  V.  d.—Fricdherg.  Virch.  Archiv.  XVII.  185d.—Sc/dem,  Heiile  and 
Pfeufer's  Zeitschr.  N.  F.  III.  3.  1853.  — FiecUer,  Arch.  d.  Heilk.  V.  I.  mL-Schuppd, 
ibid.  V.  78.— Kuttnei;  Virch.  Arch.  Bd.  54,  1873. 
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laiTow  the  lumen  of  the  intestine  either  circularly  or  by  kinks 
md  distortions. 

Here  belong  the  constrictions,  distortions,  and  angular  obstructions  of  the  canal 
:iused  by  chronic  peritonitis,  cicatricial  stenoses,  and  neoplasms,  which  produce 
the  narrowing  sometimes  by  infiltration  of  the  wall,  sometimes  by  constriction. 

Finally,  we  distinguish  clinically  between  the  grave  pheno- 
mena of  total  definitive  occlusion  and  the  symptoms  of  partially 
interrupted  permedbility .  The  latter  offers  all  the  possible 
degrees  between  simple  constipation  due  to  functional  causes 
and  the  more  important  disturbances  of  permeability.  In  the 
severest  cases  the  clinical  appearance  is  that  of  repeated  tem- 
porary occlusions,  and  is  more  marked  as  the  advance  of  the 
contents  of  the  intestine  is  interrupted  more  frequently  and  for 
longer  periods. 

If  we  examine  the  above-mentioned  anatomical  causes  from 
the  clinical  standpoint,  we  find  that  the  different  anatomical 
processes  of  constriction  and  occlusion  of  the  bowels  sometimes 
differ  essentially  in  their  clinical  history,  and  sometimes  resem- 
ble one  another  exactly  ;  but  still  we  must  make  the  following 
general  division  : 

a.  Causes  which  appear  acutely^  not  seldom  suddenly,  and 
lead  at  once  to  total  definitive  occlusion  of  the  intestine. 

Among  these  belong  the  anatomical  causes  mentioned  in  the  first  section — incar- 
ceration, strangulation,  twisting,  and  formation  of  knots,  acute,  compression  of  the 
intestine — by  the  mesentery,  for  example — etc.  Many  gall-stone  obstructions  act 
in  the  same  way ;  intussusception  rarely  takes  this  course — mainly  in  cases  of  in- 
vagination of  the  ileum  in  children. 

6.  Causes  which  generally  appear  acutely^  produce  notable 
disturbances  of  permeab  ility,  but  not  immediate  total  occlusion, 
and,  if  recovery  does  not  take  place,  lead,  sooner  or  later,  to 
definitive  occlusion,  or  to  death  in  some  other  way. 

In  this  way  intussusception  generally  acts,  as  do  also  incomplete  incarceration 
and  acute  incomplete  compression,  and,  lastly,  many  of  the  obstructions  caused  by 
gall-stones  and  foreign  bodies. 

c.  Causes  which  arise  slowly  and  excite,  for  what  is  ordi- 
narily a  long  time,  symptoms  of  disturbed  perviousness  of  the 
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intestinal  canal,  until  they  lead,  either  suddenly  and  once  for 
all,  to  definitive  occlusion,  or,  without  this,  to  a  fatal  termina- 
tion thi'ough  peritonitis,  perforation,  or  in  some  other  way. 

Here  belong  the  anatomical  causes,  mentioned  in  the  third  section,  of  narrowin" 
of  the  canal  by  cicatricial  bands,  neoplasms,  chronic  peritonitis ;  also  compression 
by  gradually-increasing  tumors,  most  cases  of  obstruction  by  intestinal  stones,  and, 
lastly,  chronic  faecal  obstruction  dependent  u2)on  functional  causes. 

We  distinguish,  in  constrictions  and  occlusions  of  the  intes- 
tine, a  number  of  symptoms  which  depend  solely  upon  the 
mechanical  fact  of  occlusion  of  the  canal,  and  are,  therefore,  the 
same,  however  the  anatomical  process  may  differ  in  the  indi- 
vidual cases.  This  group  of  symptoms  is  modified  only  by  the 
location  and  degree  of  the  obstruction.  A  set  of  other  symp- 
toms, and  especially  certain  peculiarities  in  the  course,  duration, 
and  prognosis,  depend  upon  the  special  anatomical  cause  of  the 
occlusion.  From  this  point  of  view,  which  is  especially  impor- 
tant in  diagnosis,  a  closer  study  of  the  pathology  of  the  dif- 
ferent anatomical  causes  of  constriction  and  occlusion  is  neces- 
sary. If  we  should  give  a  complete  pathological  account  of 
each  of  these  causes,  frequent  repetitions  would  be  unavoidable, 
and  I  prefer  to  deviate  from  the  usual  plan  of  treating  the  sub- 
ject to  this  extent,  that  I  shall  consider  in  turn  : 

1.  The  anatomico-pathological  changes  in  general — that  is, 
those  which  are  found  upon  the  cadaver  under  different  condi- 
tions of  occlusion  and  constriction  of  the  intestine. 

2.  The  pathology  of  occlusion  and  constriction  of  the  intes- 
tine in  general. 

3.  The  different  Tcinds  of  occlusion  and  constriction  of  the 
intestine,  with  their  anatomical  and  clinical  peculiarities. 

4.  Treatment. 


Anatomico-Pathological  Changes  in  General. 

These  interest  the  intestines  and  the  cavity  of  the  abdomen. 
The  portion  of  the  intestine  which  lies  above  the  occluded  point 
differs  essentially  in  size  and  appearance  from  that  lying  below 
it.    While  the  latter  appears  empty  and  much  contracted  (con- 
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raction  of  inanition),  tlie  former  is  filled  and  distended  partly 
iy  gas,  partly  by  a  considerable  quantity  of  liquid  feculent 
natter,  a  distention  wliicli  extends  from  the  seat  of  the  occlusion 
ip wards  through  the  whole  canal,  and  not  seldom  affects  the 
stomach  also.    The  latter  organ,  especially  when  the  occlusion 
s  located  in  the  duodenum  or  Jejunum,  often  presents  a  high 
[pgree  of  ectasia,  except  when  the  course  of  the  disease  has 
Deen  very  acute.    The  colon  above  a  chronic  narrowing  of  its 
lower  portion  often  becomes  longer,  and  consequently  more  con- 
voluted. 

Li  cases  of  acute,  rapidly  fatal  occlusion  of  the  colon,  for  example  when  twist- 
ing of  the  sigmoid  flexure  has  occurred,  the  distention  has  been  repeatedly  found 
limited  to  the  colon  and  coecum,  the  latter  esjjecially  being  enormously  distended.' 
This  can  only  mean  that  in  such  hyperacute  cases  the  ileo-ca2cal  valve  was  suffi- 
(  icnt,  and  prevented  the  reflux  into  the  ileum  of  the  obstructed  contents  of  the 
( olou,  while  the  contents  of  the  small  intestine,  pressed  forward  by  a  powerful  peris- 
taltic action,  were  still  able  to  overcome  the  increased  pressure  in  the  ca;cum  and  to 
till  the  latter  to  excess.  But  soon,  and  the  more  promptly  the  nearer  the  occluded 
jiortiou  of  the  colon  is  to  the  ileo-ctecal  opening,  the  valve  becomes  insufficient 
under  such  conditions,  and  the  distention  spreads,  even  when  the  occlusiou  occupies 
the  rectum,  over  the  whole  of  the  small  intestine. 

The  peritoneum  is  found  in  different  conditions.    In  hyper- 
acute cases  of  internal  strangulation,  for  example  in  infantile 
i  invagination  of  the  ileum  with  a  rapidly  fatal  course,'  there 
i  is  sometimes  found,  together  with  an  intense  hypersemic  injec- 
t  tion  of  the  blood-vessels,  and  a  loss  of  polish  on  the  surface  of 
'  the  serous  membrane,  only  an  inconsiderable  peritonitis^  limited 
to  the  seat  of  the  occlusion.    In  other,  and  indeed  in  most,  cases 
the  peritoneum  is  the  seat  of  an  inflammation  as  intense  as  it  is 
widespread,  which  has  led  to  numerous  adhesions  of  the  dis- 
tended intestinal  loops,  to  sero-fibrinous,  fibrino-purulent,  or 
ichorous  exudations  in  the  dependent  parts  of  the  abdominal 
cavity  and  between  the  adhesions.    Not  seldom  after  separation 
of  the  loosely  adherent  convolutions  the  places  at  which  they 
were  brought  into  reciprocal  contact  are  marked  by  red,  vas- 


'  E.  g.,  Fagge,  1.  c.  Case  22.  p.  306. 
'Prag.  Vierteljahr.  Bd.  121.  S.  25. 

'  For  the  more  minute  processes,  see  Peritonitis  in  a  later  volume. 
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cular,  raised,  fibrinous  lines  of  exudation,  wliile  the  suriaces  of 
contact  of  the  adherent  loops  often  offer  an  almost  unchanged 
aspect. 

The  peritoneal  exudation  is  sometimes  hemorrhagic,  and 
even  large  quantities  of  blood  are  found  in  the  abdominal  cavity 
as  well  as  within  the  intestines.'  This  is  the  case  when  the 
nature  of  the  occlusion  is  such  that  large  or  many  small  veins  oi 
the  mesentery  are  compressed,  the  flow  of  blood  through  them 
checked,  and  hemorrhage  by  diapedesis  induced,  thus,  for  ex- 
ample, in  extensive  invaginations,  in  cases  of  twisting  and  knot- 
ting, in  strangulation  of  large  loops.  The  abdominal  Avails  often 
appear  infiltrated  with  blood  in  different  degrees,  sometimes  in 
numerous  ecchymotic  spots,  sometimes  in  larger  strips  of  uni- 
form color  varying  from  a  light  to  a  dark  red  (apoplexia  intes- 
tini),  alterations  which  usually  increase  in  intensity  as  they 
approach  the  seat  of  the  obstruction,  where  the  intestine  is  often 
covered  with  a  layer  of  black  clotted  blood,  and  its  walls  are 
black,  friable  as  tinder,  and  gangrenous. 

The  hemorrhagic  infiltration  of  the  intestinal  mucous  mem- 
brane, often  extending  high  above  the  obstruction,  leads  occa- 
sionally to  diphtheria  of  the  mucosa.  This  appears  in  the  form 
of  parallel,  dirty-gray  streaks,  corresponding  to  the  height  of  the 
folds  of  the  mucous  membrane,  and  raised  from  the  dark,  ecchy- 
motic mucosa.  The  gangrenous  destruction,  sphacelus  of  the 
wall  of  the  intestine  often  leads  to  perforation.  The  escape  of 
fsecal  gases  when  the  abdomen  is  opened,  the  finely  divided 
particles  of  fsecal  matter  adhering  to  the  peritoneum  and  min- 
gled with  the  liquid  exudations,  mark  peritonitis  due  to  perfora- 
tion. 

It  is  often  difficult  to  find  the  perforation  upon  the  cadaver,  both  because  the 
distended  bowel  collapses  and  the  opening  closes  again,  and  because  during  the 
search,  even  when  it  is  carefully  conducted,  new  perforations  are  made  in 
friable,  tinder-like  walls.  Occasionally  tlie  perforation  takes  place  at  the  moment 
the  alidomen  is  opened.  When  the  distended  intestines  are  suddenly  freed  from  the 
confinement  of  the  abdominal  walls  and  crowded  forcibly  forwards,  the  rotten, 
strangulated  parts  tear,  the  sound  of  the  escaping  gas  is  lieard,  and  at  the  same 
time  the  sinking  in  of  the  projecting  intestines  demonstrates  their  relief  by  pcrfora- 


'  Interesting  cases  of  this  kind  are  given  by  Kiittner.  Virch.  Arch.  Bd.  43. 
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tion.  The  autopsical  examination  of  internal  incarcerations  is  a  most  difficult  task, 
and  a  skilful  as  well  as  a  careful  hand  is  needed  for  the  clear  demonstration  of  the 
often  complicated  relations.  The  indications  of  gangrene  and  hemorrhagic  infiltra- 
tion of  the  intestinal  walls  are  difficult  to  distinguish  from  the  cadaveric  processes 
,,f  decay  and  imbibition  of  the  tissues  with  blood,  a  circumstance  which  makes  it 
tlesirable  that  the  examination  should  be  promptly  made. 

Other  changes,  differing  from  the  gangrenous  ones  seen  at  the 
occluded  point,  are  found  spread  over  a  certain  extent  above  it. 
They  consist  of  more  or  less  deep  sloughs  of  the  mucous  mem- 
brane and  the  consequent  ulcers,  and  they  are  due  to  the  partly 
mechanical,  partly  chemical  action  upon  this  membrane  of  long 
retained  and  altered  fsecal  masses.    Such  so-called  stercoral 
ulcers  due  to  gangrene  hy  ^pressure  are  found  most  frequently 
i  in  the  csecuni  and  colon,  in  cases  of  constriction  of  the  latter. 
J  Sometimes  they  pass  beyond  the  ileo-ceecal  valve,  and  extend 
i  into  the  lower  portion  of  the  ileum.    In  the  csecum  they  often 
I  run  together  and  form  large  ulcers.     They  may  give  rise  to 
\  perforation. 

Perforation  of  the  intestine  can  be  prevented  by  adhesions  with  the  neighboring 
I  organs  or  with  the  omentum.  If  it  occurs  with  simultaneous  encapsulation,  by 
c  means  of  false  membranes,  ftecal  cloacae  or  sacculated  ftecal  abscesses  are  formed ;  if 
i  it  opens  into  the  retroperitoneal  cellular  tissue  an  ichorous  phlegmon  is  set  up.  A 
r  rare  result  is  the  spontaneous  opening  outward  through  the  ulcerated  walls  of  the 
!'.  abdomen  of  the  intestine  which  had  previously  become  adherent  thereto  (fistula 
?  stercoralis,  anus  praeter  naturam) ;  another,  still  rarer  termination,  is  the  opening  of 
■  the  portion  of  intestine  which  lies  above  the  occlusion  into  that  which  lies  below 
i  it ;  this  may  take  place  directly  when  the  two  loops  have  become  united  by  adhe- 

>  sions  (fistula  Iiimucosa),  or  througli  a  fsecal  cloaca,  or  even  through  a  longer  faecal 
f'anal.    Perforation  into  other  cavities  sometimes  takes  place,  especially  in  cases  of 

onstriction  of  the  rectum,  as,  for  example,  into  the  vagina,  and  exceptionally  even 
into  the  bladder. 

From  the  increased  intensity  and  frequency  of  the  peristaltic 
t  efforts  with  which  the  intestine  above  the  constriction  struggles 

>  against  the  obstacle,  there  often  results  a  rather  notable  hyper- 
trophy of  its  muscular  coat  ;  the  chronic  catarrh  and  hyper- 

s  semia  lead  to  thickening  of  its  mucous  membrane  also.  This 
enlargement  of  the  walls  must  be  considered  to  be  all  the 
,i,a'eater,  as  dilatation  exists  at  the  same  time — a  condition  wliich 
we  may  very  properly  term  excentric  hypertrophy  of  the  intes- 
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tine.  This  is  a  real  hypertrophy,  due  to  work.  It  undertakes, 
like  certain  portions  of  the  heart  in  cases  of  stenosis  of  its 
valves,  to  compensate  for  the  narrowing  of  the  intestinal  canal ; 
and,  as  in  the  heart,  so  here  also,  serious  disturbances  of  com- 
pensation follow  degeneration  of  the  hypertrophied  muscle, 
which  may  lead  to  ari-est  of  the  contents  and  to  total  imper- 
meability. 

The  other  lesions  which  we  find  in  the  bodies  of  those  who 
have  died  in  consequence  of  occlusion  of  the  intestines,  differ 
according  to  the  course,  duration,  and  particular  kind  of  the 
affection.  We  have  to  mention  the  extreme  emaciation  of  the 
body  in  cases  of  stenosis,  especially  when  due  to  malignant 
growths,  leading  to  death  by  inanition,  the  appearance  of  the 
body  and  the  condition  of  the  individual  organs  often  resem- 
bling that  seen  in  cholera  (dryness  of  the  connective  tissue,  of  the 
serous  membranes,  of  the  muscles,  the  bluish -gray  color  of  the 
skin,  contraction  of  the  bladder,  etc.,  etc.),  in  acute,  raj)idly-fatal 
cases  of  incarceration.  Among  the  lesions  of  the  different  organs, 
we  often  find  elevation  of  the  diaphragm  in  consequence  of  the 
meteorism,  hypostases  in  the  lungs,  venous  hypersemia  and 
oedema  of  the  skin,  increase  of  cerebral  liquid,  etc.  When  faecal 
infiltration  and  sloughing  of  the  retro-peritoneal  connective 
tissue  have  taken  place,  we  sometimes  have  infectious  emboli, 
pulmonary  infarctions,  and  embolic  pneumonia,  ending  in 
abscess  or  gangrene. 

We  have  yet  to  mention  briefly  a  lesion  wlaicb  is  found  in  the  lungs  of  those 
who  have  succumbed,  to  ileus.  I  refer  to  pneumonia  caused  by  the  presence  of 
foreign  bodies  in  the  lungs,  ijarticles  of  vomited  matter  (fsecal  matter  when  the 
vomiting  is  stercoraceous)  carried  in  during  inspiration.  This  can  occur  the  more 
easily,  as  tlie  patients  are  often  rendered  comatose  by  large  doses  of  opium,  and  the 
reflex  irritability  of  the  mucous  membrane  of  the  respiratory  passages  is  diminished. 
Like  most  pneumonias  of  this  kind,  they  occupy  mainly  the  lower  or  middle  lobe 
of  the  right  lung,  where  infiltrations  (sometimes  distinct  lobular  ones,  sometimes 
united  and  forming  lobar  ones)  are  found  with  a  dirty-gray  or  dark-green  surface 
of  section,  central  sphacelated  softening,  and  formation  of  gangrenous  cavities 
filled  with  ofEensive  matter.  The  surrounding  lung  tissue  is  more  rarely  in  a  con- 
dition of  hepatizing  inflammation  than  in  that  of  soft,  moist  infiltration.  Micro- 
scopical examination  of  tlie  gangrenous  spot  clearly  shows,  as  I  have  occasionally 
demonstrated,  that  aspiration  of  the  contents  of  the  intestines  has  taken  place,  for 
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»we  find  there  pieces  of  muscle  stained  with  bile,  bits  of  vegetables,  grains  of 
*  starch,  etc' 

Pathology  of  Occlusions  of  the  Intestines. 

Symptoms. 

Let  us  take  a  case  of  acute  internal  strangulation  for  the  basis 
(■  of  our  picture.  Eitlier  suddenly,  during  perfect  health,  or  pre- 
I  ceded  by  an  insignificant  diarrhoea  or  constipation,  perhaps  after 
?some  incidental  cause  (dietary  error,  purge,  injury,  chilling), 
\  violent,  rapidly-increasing  colicky  pains  appear,  which  some- 
!  times  spread  over  the  whole  abdomen,  and  sometimes  are  more 
!  circumscribed,  and  limited  especially  to  the  region  of  the  um- 
\  bilious.  The  pains,  which  offer  remissions  and  exacerbations  at 
j  short  intervals,  and  are  sometimes  convulsive  or  parturient-like, 
I  resist  the  domestic  remedies  generally  employed  before  the 
r  arrival  of  the  physician,  and  are  often  combined  with  an  unusual 
]  physical  and  mental  excitement  of  the  patient.  The  latter  and 
f  the  physician  himself  suppose  it  to  be  a  case  of  unusually  violent 
( colic,  due,  perhaps,  to  fsecal  obstruction,  and  expect  relief 
t  through  a  free  passage  from  the  bowels.  But  success  does  not 
i  follow  the  use  of  the  milder  purgatives,  nor  of  the  more  power- 
f  ful  or  drastic  ones  prescribed,  unfortunately,  only  too  often, 
J  notwithstanding  the  violent  pain  and  even  the  vomiting.  Except 
1  for  a  few,  scanty  fsecal  masses  voided  by  the  aid  of  injections, 
the  abdomen  remains  closed.  Soon  after  the  appearance  of  the 
]  pains,  sometimes  excited  by  the  purgatives  that  have  been 
;  administered,  eructations  occur,  followed  by  vomiting,  repeated 
:  at  diminishing  intervals.  The  abdomen  becomes  distended  and 
'  tympanitic  ;  the  features,  at  first  drawn  by  the  pain  and  anxiety, 
'  contract,  as  in  the  well-known  facies  cholerica ;  the  extremities 
'  become  cold  ;  prominent  points  livid  ;  respiration  superficial, 
frequent,  and  of  the  supra- costal  type  ;  the  pulse  small  and 
frequent.  A  painful  desire  to  empty  the  bowels  is  kept  up  and 
increased  by  the  failure  of  all  attempts  to  purge,  by  the  absence 

'  Compare  Buhl,  Zwiilf  Briefe  Uber  Lungenentzundung,  etc.  Miinchen.  1873.  S.  19. 
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of  flatus,  and  by  the  sense' of  oppression  prodnoed  by  thfe 
meteorism.  The  vomited  matter,  composed,  first,  of  the  contents 
of  the  stomach,  and  then  of  quantities  of  green  bilious  matter 
becomes  visibly  discolored,  dirty-green,  then  brownish,  and  pre- 
sents more  and  more  the  aspect  of  diarrhceal  passages,  until, 
finally,  fseculent  masses,  preceded  by  faecal  ructus,  are  vomited 
(ileus,  miserere).  At  this  time  the  patient,  in  a  condition  of 
extreme  collapse,  covered  with  cold  sweat,  tormented  by  frequent 
vomiting,  singultus,  dyspnoea,  colics,  and  unquenchable  thirst, 
with  hollow  eyes  set  in  bluish  rings,  pointed  nose,  sharply  de- 
fined features,  with  leaden,  faintly-livid  complexion,  with  nmf- 
fled  voice  and  dirty-brown,  dry  tongue,  presents  a  horrible 
picture,  intensified  by  the  fact  that  the  mental  functions  are 
generally  undisturbed. 

Let  us  now  analyze  the  individual  symptoms  and  their 
modifications  caused  by  the  seat  of  the  occlusion. 

The  pain  is  caused  partly  by  the  rupture  of  the  peritoneum 
at  the  strangulated  point  (the  effect  of  the  constriction),  partly 
by  the  meteoristic  condition,  distention  of  the  intestinal  walls, 
partly  by  peritonitis. 

The  periodical  exacerbations  of  the  pain  are  due  to  tlie  periodically-increased 
peristaltic  pressure  against  the  obstruction,  and  to  the  compi-ession  exerted  thereby 
upon  the  nerves  of  the  hyperaamic  or  inflamed  peritoneum. 

The  intensity  of  the  pain  depends  upon  the  excitability  of  the  individual,  upon 
the  condition  of  the  sensorium,  the  state  of  the  peritoneum,  and  especially  upon  the 
extent  of  the  peritonitis.  Pains  which  are  produced  or  increased  by  slight  pressure 
upon  the  abdomen  indicate  the  existence  of  peritonitis.  Sometimes,  wliile  the 
sensorium  is  still  intact,  tlie  pain  and  vomiting  cease  quite  suddenly  a  short  time 
before  death,  and  the  meteorism  and  collapse  increase.  This  proceeds  from  paraly- 
sis of  the  intestine  above  the  obstruction,  from  the  arrest  of  the  peristaltic  action, 
which  in  part  occasioned  the  pain  as  well  as  the  vomiting;  or  it  is,  as  is  often 
ascertained,  tlie  immediate  result  of  the  occurrence  of  perforation. 

Vomiting  sometimes  appears  at  the  beginning,  simultaneously 
with  the  pain.  This  initial  vomiting  is  the  result  of  the  sliock 
of  the  strangulation,  like  that  which  we  see  in  the  shock  follow- 
ing injury  to  the  abdomen.  Tlie  irritation  of  the  peritoneum 
produced  thereby  excites  by  reflex  action  the  central  ends  of  the 
nerves  which  supply  the  muscles  thrown  into  action  during  the 
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ct  of  vomiting,  the  diaphragm  and  the  abdominal  muscles, 
aiother  vomiting  comes  later,  and  is  partly  the  result  of  the  in- 
ammatory  irritation  of  the  peritoneum,  partly  that  of  the  arrest 
if  the  contents  of  the  intestines.    Both  factors  act  as  irritants, 
I  lid  excite  not  only  vigorous  contractions  of  the  bowels,  but 
I  '■omiting  also.    Vomiting  due  to  arrest  of  the  contents  naturally 
I  ippears  the  earlier,  and  is  the  more  violent,  the  higher  the  situa- 
ion  of  the  obstruction ;  it  also  appears  sooner  when  peritonitis 
;pts  in  earlier,  and  when  the  patient  is  more  irritable  (hence  it  is 
specially  early  in  children),  or  when  the  intestinal  canal  has 
.'en  irritated  by  the  administration  of  drastic  purgatives  or 
similar  drugs.     When  the  obstruction  occupies  the  uppermost 
part  of  the  small  intestine  (the  duodenum  below  the  orifice  of 
the  ductus  choledochus,  Jejunum),  the  vomited  matter  is  always 
deeply  colored  with  bile ;  but  long  retention  of  the  obstructed 
masses,  in  consequence  of  the  use  of  opium,  for  example,  can 
discolor  them  and  cause  them  to  smell  foully,  and  even  to  be 
mistaken  for  stercoraceous  matter,  as  happened  in  one  o£  Cru- 
veilliier's  cases  of  occlusion  of  the  jejunum.  When  the  occlusion 
is  at  the  middle  of  the  ileum,  the  vomiting,  under  the  same  cir- 
cumstances, often  assumes  a  f secal-like  character ;  when  it  is  in  the 
lowest  part  of  the  ileum  or  in  the  colon,  stercoraceous  vomiting 
)  occurs.    This  consists  of  thin  liquid,  feculent  masses.   It  is  only 
■  very  seldom  that  in  cases  of  occlusion  of  the  colon  larger  pieces 
of  faeces  are  vomited,  for  the  firmer  fsecal  lumps  of  the  colon  are 
finely  broken  up,  and  dissociated  by  their  passage  through  the 
ileum  filled  with  liquid. 

The  erroneous  assertion  has  been  repeatedly  made,  that  stercoraceous  vomiting 
can  occur  only  when  the  occlusion  is  situated  in  the  colon,  although  it  is  easy  to 
prove  by  autopsical  examination  that  the  contents  of  the  lower  portion  of  the  ileum 
often  bear  the  character  of  soft,  sometimes  even  harder  faeces,  a  fact  which  De 
Hafin  '  has  already  opposed  to  the  above-mentioned  opinion.  On  the  other  hand,  it 
has  been  said  tliat  stercoraceous  vomiting,  depending  upon  the  passage  of  fseces 
from  the  colon  into  the  ileum,  was  not  possible,  because  the  ileo-csecal  valve  pre- 
vents the  retrograde  movement  of  the  contents  of  the  intestine.  It  was  believed 
that  the  contents  of  the  colon  could  be  vomited  only  when  fistulous  communication 
existed  between  the  colon  and  the  stomach.  But  the  ileo-csecal  valve  does  not  form 


'  1.  c.  P.  II.  p.  89.    Also  atda,  Katio  med.  T.  1.  p.  337. 
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a  permanent  obstacle ;  it  becomes  insufficient,  as  we  have  already  explained,  in  con-l 
sequence  of  great  distention  of  the  colon  or  csecum  and  simultaneous  paralysis  of 
the  cffical  sphincter.' 

The  explanation  of  the  mechanism  of  stercoraceous  vomiting  has  called  forth 
different  opinions.  Formerly  it  was  thought  to  furnish  the  strongest  proof  of  tlie 
existence  of  an  antiperistaltic  motion,  and  an  "  ileus  veras  "  was  imagined  (Syden- 
ham) whicli  was  based  solely  upon  the  reversal  of  the  peristaltic  motion.  The 
question  of  the  occurrence  of  antiperistaltic  action  has  been  settled,  so  far  as  the 
stomach  is  concerned,  for  it  has  repeatedly  been  the  subject  of  observation  during 
vomiting,  but  it  has  not  yet  been  decided  for  the  intestine.  The  intestinal  move- 
ments that  can  be  seen  after  the  abdomen  is  opened,  as  can  Ije  easily  demonstrated 
by  experiments  upon  animals,  are  very  irregular.  Contractions  and  indentationj 
beginning  here  and  there,  oscillatory  and  rolling  movements,  and  when  a  wave  haj 
passed  regularly  over  a  certain  portion  of  tlie  intestine,  it  is  often  very  difficult  to 
say  whether  it  pased  from  above  downwards  or  in  the  opposite  direction.  Betz,' 
Schwarzenberg,^  and  Houckgeest,*  could  not  convince  themselves  of  the  existenw 
of  antiperistaltic  movements,  either  under  normal  conditions  or  after  the  apphcation 
of  a  ligature  about  any  part  of  the  canal.  On  the  other  hand,  Engelmann '  saw  two 
waves  start  from  the  irritated  point  on  the  intestine— one  peristaltic,  the  other  anti- 
peristaltic. I  shall  not  discuss  these  opposing  theories.  Tlie  mechanism  of  sterco- 
raceous vomiting  does  not  necessarily  require  for  its  explanation  the  existence  of 
antiperistaltic  intestinal  movements.  Whether  these  do  or  do  not  occur,  the  main 
fact  is  always  another  and  a  very  simple  one,  one  brought  forward  by  van  Swieten,' 
and,  since  Henle,  almost  universally  accepted.  The  intestines  above  the  obstruction 
become  more  and  more  filled  up  by  their  accumulating  contents,  and  finally  to  such 
a  degree  that  every  attempt  to  vomit,  every  contraction  of  the  abdominal  muscles, 
of  the  diaphragm,  and,  if  you  choose,  of  the  intestines  also,  moves  the  contents  in  the 
only  direction  in  which  they  can  go — that  is,  upwards  from  the  point  of  occlusion. 
It  is  evident  that  under  these  circumstances  the  conti;nts  would  be  moved  by 
normal  peristaltic  in  the  same  direction  as  by  antiperistaltic  action.''  On  the  other 
hand,  in  favor  of  the  antiperistaltic  action  we  have :  1st.  Those  very  rare  cases  in 
which  stercoraceous  vomiting  is  observed  in  the  course  of  a  diffuse  peritonitis  with- 
out demonstrable  alteration  of  the  permeability  of  the  intestines  (compare  the  details 
given  in  the  chapter  on  Ileus  Paralyticus).  2d.  The  fact  that  in  cases  of  acute  internal 
incarceration  the  stercoraceous  vomiting  occurs  only  a  few  hours  after  the  beginning 
of  the  attack,  at  a  time  when  it  cannot  well  be  thought  that  there  is  any  great 
accumulation  of  intestinal  matter  (see  the  transudation  hypothesis  to  be  hereafter 
described).  3d.  The  movements  of  the  intestines,  in  cases  of  inflammation  and  other 
irritation  of  the  peritoneum,  differ,  so  far  as  their  quality  and  effects  are  concerned, 
  1  •  

■  For  details  see  the  section  on  treatment.  *  Pfliiffer's  Arohiv.  VI.  266. 

'WiirttembergCorreap.-Bl.  1850.  'Ibid.,  IV.  1. 

'Zeitsohr.  f.  rat.  Med.  VII.  3.  "Tom.  III.  p.  167. 

'  Compare  W.  Brinton,  1.  c,  and  the  Lancet,  1859. 
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n  what  is  normal.  This  is  sliown  by  the  circumstance  tliat,  for  example,  in  cases 
;  ute  peritonitis,  notwithstanding  the  increased  vigor  of  the  movements  (which 
iftcn  be  made  out  with  certainty  by  auscultation  of  the  abdomen),  no  diarrhosa 
;irs. 

The  constipation  is  generally  complete  after  the  occlusion  has 
currecL    In  some  cases  spontaneous  or  induced  evacuation  of 

•  contents  of  the  portion  below  the  obstruction  takes  place,  and 
amount  naturally  is  greater  when  the  seat  of  the  occlusion  is 
^lier.   In  the  latter  case,  diarrhceal  evacuations  are  occasionally 

served.   When  the  active  peristaltic  movements  pass  beyond 

e  occluded  point  to  the  sensitive  end  of  the  rectum  and  excite 
)asmodic  contractions  of  the  sphincter  ani,  painful  tenesmus  is 
i  -oduced,  which  is  the  more  intense  the  nearer  the  obstruction 
'S  to  the  anus,  and  is  notably  severe  only  when  the  colon  is 
)nstricted  or  occluded. 

Under  the  name  "cholera  herniaire"  Malgaigne  described  cases  of  strangulated 
r.emal  hernia,  in  which,  together  with  abundant  vomiting,  collapse,  and  the  other 
raptoms  of  strangulation,  profuse  diarrhoea  occurred.    Such  cases  (occurring  also, 
ough  very  rarely,  with  internal  strangulation)  can  be  explained  most  simply,  I 
ink,  by  the  hypothesis  that,  as  in  acute  invagination,  the  permeability  of  the  intes- 
ae  was  not  entirely  destroyed.    (Incomplete  strangulation.)    Still  the  possibility 
:  copious  diarrhaja  with  total  occlusion  is  not  to  be  denied,  when  the  latter  occurs 
igli  up  in  the  small  intestine,  in  the  jejunum,  or  duodenum.    If  in  such  a  case  the 
;tive  peristaltic  movements  extend  to  the  portion  lying  below  the  occluded  point, 
•  ley  promptly  force  its  liquid  contents  out,  and  thus  produce  diarrha3a.' 
■   Others,  Brinton  for  example,  relying  upon  cases  of  occlusion  of  the  intestines  in 
'liich  profuse  watery  discharges  through  the  anus  accompanied  free  vomiting,' 
eliered  that  in  such  cases,  as  in  cholera,  transudation  takes  place  into  the  canal, 
iiey  were  disposed  to  attribute  this  to  paralysis  of  the  abdominal  sympathetic  and 
specially  of  the  splanchnic  coming  on  with  the  shock  of  the  strangulation,  which 
yould  cause  intense  hypercemia  of  tlie  intestines.    But  Ludwig's  and  HefPter's 

Houckgeest  (1.  c.  302),  after  occlusion  of  the  highest  part  of  the  smaU  intestine  of 
k  rabbit,  saw  active  peristaltic  movements  in  the  portion  below  causing  free  evacuation 
'  pulpy  matter.  I  have  twice  repeated  this  experiment  upon  rabbits  with  the  same 
esult ;  two  subsequent  experiments  upon  rabbits,  and  one  upon  a  dog,  gave  negative 
results. 

'This  is  not  unfrequently  observed  in  cases  of  invagination.  Thus  one  of  Herr- 
fnann  s  case.s  was  supposed  to  be  cholera,  on  account  of  the  profuse  passages  and  the 

er  Bymptoms,  until  the  vomiting  became  fajcal.  Petersburg.  Med.  Ztg.  1867.  Bd. 
XU.  S.  233. 

VOL.  VU.— 32 
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experiments  prove  that  diarrhoea  does  not  immediately  follow  division  of  these 
nerves;  it  only  occurs  when  initation  of  the  intestine  or  of  the  vagus  is  added  to 
division  of  the  splanchnic.  Furthermore,  the  diarrhoeas  produced  in.  this  way  are 
only  the  consequence  of  increased  peristaltic  action,  and  should  not  be  referred  to 
transudation  into  the  intestines.  In  a  small  dog  in  which  I  succeeded,  by  following 
Asp's  method,  in  cutting  both  splanchnic  nerves  without  injury  to  the  diaphragm,  I 
saw  no  diarrhoea,  nor  could  I  discover,  after  killing  the  animal,  any  increase  of  the 
amount  of  liquid  inside  tbe  intestine. 

The  adherents  of  the  transudation  theory  have  further  appealed,  in  favor  of  their 
views,  to  the  fact  that  the  vomiting  which  accompanies  the  profuse  diarrlicea  is 
often  so  abundant  that  it  bears  no  relation  to  the  amount  of  liquid  taken  in  by  the 
mouth  and  estimated  to  be  present  in  the  intestine,'  and,  further,  that,  sometimes  in 
cases  of  acute  internal  strangulation,  symptoms  pointing  to  rapid  withdrawal  of 
water  from  the  blood,  such  as  dryness  of  the  mucous  membrane,  intense  thirst, 
choleraic  face  and  voice,  cramps  in  the  calves  of  the  legs,  and  anuria,  have  been 
observed  almost  simultaneously  with  the  first  appearance  of  the  disease.  But  these 
incidents  are  most  simply  explained  by  the  theory  that  the  absorption  of  water  by 
the  blood  is  notably  diminished  by  the  occurrence  of  internal  strangulation,  while 
the  loss  of  water  through  the  skin  and  lungs,  or  even  by  sweating,  is  increased. 
The  determination  of  these  questions  must,  however,  be  reserved  for  future  and 
more  exact  observations. 

The  grave  symptoms  of  collapse  accompanying  acute  stran- 
gulation of  the  intestines  correspond  in  many  respects  to  those 
which  mark  the  occurrence  of  shock  after  a  blow  upon  the  abdo- 
men with  a  blunt  weapon,  or  after  perforation  of  an  ulcer  of  the 
stomach  or  intestine.  We  may  call  them  the  shock  of  strangula- 
tion. They  can  be  approximately  explained  as  follows,  accord- 
ing to  the  knowledge  furnished  by  the  investigations  of  Bezold,' 
Groltz,'  Bernstein,'  and  Ludwig  and  Asp,'  of  the  physiological 
relations  of  the  nerves  of  the  intestines  to  the  innei-vation  of  the 
heart  and  vessels. 

The  injuries  caused  by  the  strangulation  lead  to  paralysis  of  the  splanchnic 
nerve,  to  reduction  of  the  tonicity  of  the  vessels  of  the  intestine,  and  to  congestion 
of  the  abdominal  viscera.    As  a  result  of  this,  the  rest  of  the  arterial  system  becomes 


'  Compare  Brinton,  1.  c. 

'Innervation  d.  Herzens.  Wiirzb.  1863  ;  and  Untersuch.  a.  d.  Wiirzb.  Lnborat. 
3  Virch.  Arch.  Bd.  27  and  28. 

Centralblatt.  1864.  No.  52. 
^Beobacht.  uber  Gefiissnerv.  A.  d.  phys.  Inat.  z.  Leipzio.  Bericht  d.  math.-phyi 
d.  k.  sachs.  Ges.  d.  Wissensch.  1867.  S.  135. 
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relatively  anfemic,  and  we  have  anfcmia  of  the  skin,  smallness  and  thinness  of  the 
pulse.  The  vessels  of  the  brain  share  in  the  anamia  ;  and  this,  as  is  always  the  case 
in  cerebi'al  anremia,  leads  to  diminution  of  the  tonicity  of  the  pneumogastric 
and  consequent  quickening  of  the  pulse.  Thus  in  strangulation  of  the  intestine  we 
usually  find  the  pulse  not  only  small,  but  also,  as  during  a  swoon,  quicker.  The 
same  symptoms  follow  division  of  the  splanchnic.  Occasionally  the  pulse  has  been 
oljserved  to  be  notably  slower  immediately  after  the  occurrence  of  strangulation  of 
he  intestine;  the  same  has  been  sometimes  seen  during  traumatic  shock,  and  I  saw 
it  in  a  case  of  perforation  of  the  intestine.'  A  violent  irritation  of  the  sensoi-y 
branches  of  the  splanchnic,  as  well  as  of  the  abdominal  sympathetic,  causes,  as 
Ludwig  and  Asp  have  shown,  increase  of  the  blood-pressure,  increase  of  the  tonicity 
of  the  pneumogastric,  and  in  this  way  slowing  of  the  pulse.  But  as  the  slowing  of 
the  pulse,  occasionally  observed  during  the  shock  following  a  traumatism  or  strangu- 
lation of  the  intestine,  is  usually  accompanied  by  all  the  signs  of  dimmished 
blood-pressure,  it  should  rather  be  regarded  as  due  to  a  reflex  irritation  of  the 
pneumogastric  centre  proceeding  from  an  irritation  (connected  with  the  injuries 
caused  by  the  strangulation)  of  the  abdominal  sympathetic  and  splanchnic,  a  reflex 
process  whicli,  it  is  true,  has  only  been  demonstrated  with  certainty  ui)on  frogs,  but 
of  which  Ludwig  and  Asp  found  at  least  indications  in  their  experiments  upon  dogs 
(1.  c.  S.  174).  In  any  case,  the  period  of  slowing  of  the  pulse  with  reduction  of 
pressure  (irritation  of  the  sensory  fibres  of  the  splanchnic,  reflex  irritation  of  the 
pneumogastric  centre)  is  followed  immediately  by  quickening  of  the  pulse  with 
reduction  of  pressure,  this  being  due  to  paralysis  of  the  vaso-motor  fibres  of  the 
splanchnic  which  leads  to  hyperoemia  of  the  intestines,  ansEmia  of  the  rest  of  the 
body  and  of  the  brain,  and  thereby  to  reduction  of  the  tonicity  of  the  pneumo- 
gastric. 

As  to  the  temperature  of  the  body  during  the  different  stages  of  strangulation  of 
the  intestines,  we  posses  but  scanty  data.  It  is  sufficient  to  touch  the  body  to  recog- 
nize that  the  temperature  of  the  peripheral  parts  is  lowered  in  consequence  of  the 
anjEmia  and  the  retardation  of  the  circulation.  If,  now,  the  blood  collects  in  the 
iibdominal  vessels  in  consequence  of  the  paralysis  of  the  splanchnic  and  returns 
more  slowly  to  the  surface,  and  if  the  production  of  heat  goes  on  normally,  we 
should  expect  to  find  the  temperature  of  the  internal  parts  raised.  But  as  the 
records  of  rectal  temperature  taken  during  the  shock  of  strangulation  generally 


'  A  few  days  ago  I  saw  an  unusually  severe  case  of  obstruction  by  gall-.stones ;  the 
patient  was  covered  with  cold  sweat,  bad  cool  extremities,  muffled  voice,  choleraic 
countenance,  vomited  freely,  and  presented  a  board-like  tension  of  the  abdomen.  The 
temperature  in  the  rectum,  taken  by  myself,  was  95i°,  a  thermometer  placed  at  the 
same  time  in  the  axilla  and  compared  with  the  one  in  the  rectum  marked  only  92°,  the 
pulse  was  small,  its  frequency  48  (!)  in  the  minute.  After  an  injection  of  morphine,  the 
tension  of  the  abdomen  diminished,  the  skin  filled  with  blood,  the  pulse  rose  gradually 

T6,  the  temperature  in  the  rectum,  after  the  patient  had  passed  an  hour  of  compara- 
tive comfort,  was  99.08°. 
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show  a  not  inconsiderable  reduction  of  tbe  internal  temperature,  we  must  infer  that 
the  production  of  heat  is  diminished,  and  that  this  is  due  to  the  reflex  influence  of 
certain  nervous  apparatuses.  On  the  appearance  of  diffuse  peritonitis,  the  tempera- 
ture of  tlie  Ijody  rises. 

Tlie  change  of  the  features  to  the  form  of  the  facies  hippocratica,  the  sinkiuT  of 
the  eyes,  the  diminished  turgescence  of  the  skin,  tbe  aphonia,  and  the  dryness  of 
the  skin,  are  due  in  part  to  tlie  diminished  absorption  of  water  in  consequence  of  the 
violent  vomiting  and  to  the  withdrawal  of  water  from  tlie  blood  and  tissues  by  the 
profuse  sweats  whicli  usually  occur  simultaneously,  and  in  part  to  the  iscbceniia  of 
the  skin.  The  profuse  cold  sweats  can  hardly  be  explained  by  altered  circulatory 
conditions,  and  should  rather  be  attributed  to  paralysis  of  a  nerve-centre  for  prevent- 
ing perspiration,  an  explanation  similar  to  that  ojSered  by  Immermann'  for  the  death 
sweat  and  the  hyperidrosis  of  fainting. 

The  projposition  has  been  advanced,  very  dogmatically,  that  occlusions  and  con- 
strictions whicli  are  situated  high  up  in  the  small  intestine  are  accompanied  by 
anuria  or  by  notable  oliguria,  and  that,  on  the  other  hand,  occlusions  of  the  lower 
part  of  the  ileum,  and  especially  of  the  colon,  are  associated  with  the  voiding  of 
the  normal  amount  of  urine.''  Laid  down  in  this  way,  the  proposition  needs  ceilain 
limitations.  In  most  cases  of  acute  occlusion  of  the  intestine  with  serious  collapse, 
oliguria  or  anuria  occurs,  no  matter  where  the  seat  of  the  obstruction  may  be, 
whether  in  the  duodenum,  or  even  in  the  sigmoid  flexure,  just  as  it  does  in  the  shock 
following  the  infliction  of  a  wound  upon  the  abdomen,  or  during  a  violent  paroxysm 
of  liepatic  or  renal  colic'  The  cause  of  the  anuria  under  these  circumstances  lies 
partly  in  the  violent  vomiting  and  in  the  withdrawal  of  water  from  the  blood  by  the 
free  sweating,  and  partly  in  the  reduced  pressure  of  the  blood,  due  to  the  shock,  in 
the  aortic  system,  in  the  glomeruli  of  the  kidneys.  And  only  as  occlusions  situated 
high  up  in  the  small  intestines  are  accompanied  more  frequently  by  symjitoms  of 
shock,  which  are  at  the  same  time  specially  severe,  as  the  vomiting  sets  in  earlier  and 
is  more  profuse,  and,  finally,  as  the  absorbing  surface  of  the  intestine  is  consider- 
ably diminished,  so,  too,  does  total  anuria,  or  a  marked  degree  of  oliguria,  occur 
earlier,  and  on  the  average,  more  frequently.  The  symptom  of  oliguria  has  a  signifi- 
cance in  the  differential  diagnosis  of  the  seat  of  the  obstruction  only  in  cases  of 
chronic  incomplete  occlusions  or  constrictions  of  the  intestines.  If  these  are  situated 
high  up,  the  amount  of  urine,  for  the  same  well-known  reasons  as  in  stenosis  of  the 
pylorus,  is  constantly  diminished,  and  this  is  not  the  case  when  the  occlusion  is  in 
the  lower  part  of  the  ileum  or  in  the  colon. 

The  mental  functions  in  patients  with  internal  strangulation  usually 
quite  undisturbed,  up  to  the  very  hour  of  death.    In  some  cases,  the  sensorium 

'  Deutsches  Archiv  f.  klin.  Med.  XII.  Bd.  S.  179. 

5  For  details  see  Barlow,  Guy's  Hosp.  Reports,  Vol.  II.  Series  II.  ;  and  Sedgtcick, 
Med.  Chir.  Transac.  "Vol.  51. 

^  Thus  in  the  severe  case  of  hepatic  colic  mentioned  above,  only  370  cubic 
metres  of  dark,  red  urine  (of  the  sp.  gr.  of  1,031)  were  passed  during  24  hours. 
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becomes  affected,  and  this  may  go  on  to  sopor  and  coma.  Patients  have  been  oc- 
casionally attacked  at  an  early  period  with  violent  delirium  and  convulsions,  and 
exceptionally  have  even  died  with  trismus  and  tetanus.'  The  difference  in  behavior 
of  the  mental  functions  depends  upon  the  slower  or  more  rapid  occurrence,  and 
upon  the  degree  of  the  cerebral  an£euiia  and  cerebral  osdema.  The  insufficiency  of 
the  respiration,  due  to  the  permanent  elevation  of  the  diaphragm,  and  which  leads 
to  an  excess  of  carbonic  acid  in  the  blood,  is  often  of  decisive  influence  upon  the 
condition  of  the  seusorium.  In  cases  of  acute  strangulation  with  anuria,  lasting  for 
several  days,  some  have  sought  to  explain  the  severe  cerebral  symptoms  (coma,  con- 
vulsions) by  blood-poisoning,  just  as  death  following  coma  and  ejjileptiiorm  con- 
vulsions, in  the  last  stage  of  cholera,  has  been  charged  to  uraemic  poisoning. 

Symptoms  of  greater  diagnostic  value  are  furnished  by  ex- 
amination of  the  abdomen. 

As  the  gases  and  other  contents  collect  above  the  occlusion, 
distention  of  the  corresponding  loops  and  of  the  abdomen  occurs, 
meteorism.  Abnormal  gaseous  products  of  decomposition  formed 
by  the  stagnating  contents  of  the  intestine  may  also  aid  in  its 
production.  The  meteorism  is  the  more  considerable  and  gen- 
eral, as  the  occlusion  lies  deeper  in  the  intestine.  It  is  augmented 
by  the  occurrence  of  peritonitis  and  paralysis  of  intestinal 
muscles.  Not  only  does  the  distention  of  the  abdomen  vary  in 
intensity  according  to  the  seat  of  the  obstruction,  but  it  is  also 
limited  to  certain  regions,  a  relation  which  olfers  important  aid 
in  making  the  diagnosis  of  the  seat  of  the  occlusion,  but  which 
also  can  lead  into  error. 

If  the  lower  part  of  the  colon  or  the  rectum  is  occluded,  the  distention  is  often 
limited  at  first  to  the  region  occupied  by  the  colon,  the  loins,  hypochondria,  and 
epigastrium,  and  the  transverse  colon  especially  projects  like  a  well-defined  tumor, 
■while  the  meso-  and  hypogastrium  are  relatively  sunken.  But  in  such  cases,  as  we 
liave  already  said,  the  ileo-csecal  valve  soon  becomes  insuflicient,  and  the  meteorism 
becomes  general  and  regular.  Even  when  the  meteorism  is  strictly  limited  to  the 
colon,  the  distention  of  the  abdomen  may  be  general.  This  happens  when,  as  is  fre- 
quently the  case  in  chronic  constrictions  of  the  lower  colon,  its  upper  part  is  thrown 
into  numerous  convolutions,  occupying  not  only  its  usual  place  but  also  the  whole 
meso-  and  hypogastrium,  and  completely  covering  the  small  intestine.     Indeed  ex- 

'  For  example,  in  a  case  of  twisting  of  the  sigmoid  flexure  (Petersburg  Med.  Ztg.  N. 

I.  1870.  S.  50"))  ;  also  in  another  case  of  twisting  (Bericht  a.  d.  k.  k.  allg.  Kranltenh. 
^  '6n.  1858.  S.  331).  In  cases  of  intxissusception  in  children,  violent  convulsions  are 
0  ten  observed  at  the  beginning  as  well  as  at  the  end  of  the  disease. 

'Compare  iVimc^er,  Lehrb.  d.  spec.  Path.  u.  Therap.  7.  Aufl.  2.  Bd.  1868. 
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ceptioual  cases  have  been  seen  of  raetcorism  of  the  colon  alone,  in  ■which  the  hj'po- 
and  mesogastiiuui  were  more  distended  than  the  region  of  the  transveise  colon  was 
and  tlierefore  it  was  thought  to  be  meteorism  of  the  small  intestine  alone.  This  is 
the  case  when  the  transverse  colon  is  drawn  downwards  to  the  symphysis,  so  as  to 
form  with  tlie  ascending  and  descending  colons  the  letter  M. 

When  the  occlusion  is  seated  in  the  lower  part  of  the  ileum  or  in  the  cjecum,  the 
distention  is  limited  to  the  small  intestine,  and  the  meso-  and  hypogastriuni  are 
usually  more  swollen  than  the  region  of  the  colon  square.  But  considerable  tym- 
panites of  the  convolutions  of  the  small  intestine  forces  the  colon  backwards,  and 
extends  with  general  distention  of  the  abdomen  into  the  regions  corresponding  to 
the  colon.  Tliere  is  one  sign  which  is  always  absent,  but  which,  on  tlie  other  hand, 
cannot  always  be  made  out  in  meteorism  of  the  colon— that  is,  the  visible  projection 
of  a  swelling  running  across  the  ejjigastrium  and  corresponding  to  tlie  transverse 
colon.  When  tlie  obstruction  is  seated  high  up  in  the  jejunum  or  the  duodenum, 
the  meteorism  is  entirely  absent,  or  is  limited  to  the  epigastrium,  while  the  rest  of 
the  abdomen  seems  sunken.  When  the  obstruction  remains  for  some  time  in  the 
highest  portions  of  the  small  intestine,  the  consecutive  ectasia  of  the  stomach,  as  I 
had  occasion  to  again  observe  a  few  days  ago,  may  increase  to  such  an  extent,  that 
meteorism  of  the  meso-,  and  even  of  the  hypogastrium  results.  The  higher  the  seat 
of  the  obstruction,  the  more  do  we  often  see  a  sudden  change  in  the  degree  of 
meteorism  after  a  iit  of  vomiting,  a  fact  which  deserves  more  attention  than  has 
heretofore  been  given  to  it.  I  have  yet  to  mention  ii'regular  asymmetrical  meteorism, 
in  which  one  side  of  the  abdomen  usually  is  more  swollen  than  the  other.  This 
greater  distention  occupies  the  right  side  when  the  obstruction  is  seated  between 
the  heiDatic  bend  and  the  upper  jjart  of  the  descending  colon,  and  the  left  side  in 
cases  of  stenosis  of  the  rectum,  and  especially  of  ileo-csecal  or  colon  intussusceptions 
which  extend  into  the  colon  or  rectum, 

A  point  of  great  diagnostic  value  is  tlie  distinctness  of  the  out- 
lines of  the  convolutions  and  their  peristaltic  movements,  as  seen 
through  the  abdominal  walls.  We  shall  discuss  this  symptom 
among  those  of  constriction  of  the  intestine,  because  it  appears 
only  exceptionally  in  acute  internal  incarcerations,  and,  on  the 
other  hand,  very  frequently  in  chronic  constrictions,  and  in  the 
occlusions  which  result  from  them. 

Other  symptoms  are  furnished  by  palpation,  percussion,  and 
auscultation  of  the  abdomen.  Palpation  enables  us  but  very 
rarely  to  detect  a  tumor  or  an  increase  of  resistance  in  cases  of 
internal  incarceration.  On  the  other  hand,  this  is  almost  always 
the  case  in  occlusions  by  intussusception,  by  compressing  ab- 
dominal tumors,  neoplasms,  and  masses  of  fjeces.  Careful 
examination  by  palpation  of  the  different  hernial  orifices  fur- 
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nislies  important  lielp  in  distinguishing  between  internal  incar- 
ceration and  strangulation  of  an  external  hernia.  The  digital, 
or  manual  examination  of  the  rectum  and  vagina,  furnishes, 
under  certain  circumstances,  symptoms  of  great  diagnostic  and 
therapeutical  value,  and  the  old  rule,  to  make  a  careful  exami- 
nation by  palpation  of  the  hernial  orifices  and  rectum,  and  then 
of  the  vagina  in  all  cases  of  occlusion  of  the  intestine,  cannot 
be  too  often  repeated.  We  shall  refer  to  this  again  when  speak- 
ing of  the  symptoms  of  constriction  of  the  intestine. 

Percussion  of  the  abdomen  is  of  subordinate  importance  in  making  the  diag- 
nosis of  occlusion  of  the  intestine,  or  of  its  situation.  When  the  meteorism  is 
marked,  the  percussion  note  is  of  the  same  intensity  and  same  character  over  the 
entire  region  occupied  by  tlie  distended  bowels — that  is,  it  is  sonorous,  "  non-tym- 
panitic,"  or  "  deep- tympanitic,"  drum-like.  When  the  meteorism  is  more  localized, 
the  parts  over-distended  by  air  can  be  distiuguislied  by  their  sonorous,  non-tympa- 
nitic  note  from  the  less  distend'ed  parts,  vyhich  give  a  higher,  clear  ringing,  often 
metallic-like  percussion  note.  And  also  when,  by  the  usual  method  of  percussion, 
the  whole  abdomen  gives  a  note  of  the  same  intensity  and  same  characters,  percus- 
sion upon  a  ijleximeter,  with  simultaneous  auscultation,  often  brings  out  differences 
in  tone,  which  make  it  possible  to  distinguish  different  parts  of  the  intestines  from 
each  other.  In  cases  of  chronic  constriction,  notwithstanding  a  notable  distention 
of  the  abdomen  and  intestines,  the  percussion  note  is  often  a  ringing  one  every- 
whei-e.  Tliis  is  the  case  when  the  abnormal  filling  witli  gas  is  associated  with  only 
a  slight  tension  of  the  already  over-stretched  intestinal  and  abdominal  wall.  The 
percussion  note  of  course  is  dull  at  points  where  non-gaseous  contents  are  collected, 
especially,  therefore,  in  the  dependent,  lateral  portions  of  the  abdomen.  If  this 
dulness  is  due  to  liquid,  easily  movable  contents,  it  will  sometimes  give  place  to  a 
clear  percussion  note  when  the  patient's  position  is  changed,  and  thus  the  real  con- 
dition may  be  mistaken  for  an  effusion  of  liquid  into  the  cavity  of  the  alxlomen. 
As  the  meteorism  increases,  the  liver  is  forced  further  and  further  upwards,  and 
rotated  backwards  about  its  transverse  axis,  so  that  finally  it  touches  the  anterior 
wall  of  the  body  nowhere,  and  the  hepatic  dulness  is  no  longer  to  be  made  out. 
The  elevation  of  the  diaphragm,  which  often  causes  considerable  dyspnoea  and  cya- 
nosis, with  purely  supra-costal  respiration,  is  further  shown  by  the  fact  that  the 
posterior  and  lower  borders  of  the  lungs,  as  can  be  easily  shown,  especially  upon 
the  riglit  side,  are  higher  than  usual,  and  that  not  unfrequently  the  apex -beat  of  the 
heart  also  is  to  be  felt  in  the  intercostal  space  above  the  usual  one. 

The  following  phenomenon  on  percussion  is  found  not  only  in  occlusions  and 
constrictions  of  the  intestines,  but  also  not  unfrequently  in  simple  diarrhoea,  after 
the  administration  of  purgatives,  and,  under  normal  conditions,  a  few  hours  after 
having  taken  food :  if  percussion  is  made  for  a  long  time  on  one  and  the  same 
point  of  the  abdomen  the  ringing  percussion  changes,  runs  up  and  down  the  scale, 
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and  varies  from  tliin  to  full  and  back  again,  or  it  changes  suddenly  from  a  high 
note  to  a  low  one,  from  a  clear  one  to  a  muffled  one.  While  the  first  is  due  to 
gradual  change  in  the  distention  and  amount  of  gas  in  the  one  loop  percussed,  the 
other  is  due  to  the  sudden  substitution  of  one  loop  for  another,  under  different  con- 
ditions of  distention.  Under  certain  circumstances  this  may  furnish  an  approxi- 
mative measure  of  the  vigor  of  the  peristaltic  action. 

As  for  auscultation  of  the  abdomen,  we  have  to  mention  only  those  loud  bor- 
borygmi  which  can  be  heard  by  the  patient,  and  also  by  those  standing  at  some 
distance  from  him,  and  which  are  produced  by  the  active  peristaltic  movements  of 
the  intestines  filled  Avith  gas  and  liquid.  When  the  sounds  are  made  by  the  gas 
alone,  they  are  dry  and  cooing  ;  when  gas  and  liquid  are  mingled,  they  are  moist, 
splashing,  and  like  the  manifold  sounds  produced  by  pouring  liquid  into  a  bottle, 
or  by  shaking  half -filled  bottles.  Usually  they  are  first  heard  by  laying  the  ear 
against  the  abdomen ;  then  they  become  astonishingly  loud  and  abundant,  often 
lasting  continuously  for  hours,  and  give  an  idea  of  the  vigor  of  the  peristaltic 
action.  After  the  administration  of  opium,  or  the  injection  of  morphine,  they  be- 
come quieter,  or — as  I  have  repeatedly  noticed  in  patients  with  diarrhoea— fewer, 
and  with  longer  intervals.  The  same  sounds  can  often  be  produced  by  shaking  the 
patient,  or  changing  his  position,  or  by  rapid  bimanual  palpation,  or  by  quick,  vig- 
orous percussion.  The  hand  laid  flat  upon  the  abdomen  sometimes  feels  the  move- 
ments of  the  liquid  contents  and  the  trembling  of  the  tense  intestinal  walls. 


Diagnosis. 

The  diagnosis  of  occlusion  of  the  intestines  follows  from  the 
train  of  symptoms  just  described. 

We  have  first  to  consider  the  diseases  with  reference  to  their 
differential  diagnosis.  Since  we  are  now  occupied  only  with  in- 
ternal incarcerations,  we  must  consider  the  means  of  distin- 
guishing them  from  strangulated  external  hernia.  It  is  a  rule  as 
old  as  it  is  important,  and  now  seldom  omitted,  on  account  of  the 
stress  that  has  been  repeatedly  laid  upon  it,  always  to  make  a 
careful  examination  of  the  different  points  at  whicli  hernia  may 
occur  in  every  patient  loho  presents  symptoms  of  acute  strangu- 
lation of  the  intestines.  The  physician  will  never  allow  himself 
to  be  restrained  from  making  such  an  examination  by  the 
patient's  assurance  that  "he  has  never  had  a  rupture."  The 
discovery  of  any  of  the  usual  external  herniae  ordinarily  pre- 
sents no  difficulty  ;  but  it  is  not  so  with  the  diagnosis  of  a 
hernia  foraminis  ovalis,  of  a  small  interstitial  or  intra -parietal 
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inguinal  or  femoral  hernia,  or  of  the  very  rare  hernia  Inmbalis, 
iscliiatica,  etc.  The  latter  are  very  difficult  to  recognize,  and 
indeed  often  pass  for  "internal  strangulation,"  their  real  charac- 
ter being  first  discovered  during  the  autopsy. 

When  we  call  to  mind  the  symptoms  of  acute  incarceration 
in  its  severest  form,  the  sudden  attack  with  cholera-like  collapse, 
thready  pulse,  cyanotic  cool  extremities,  choleraic  countenance 
and  voice,  violent  vomiting,  anxiety,  and  suppression  of  urine, 
when  we  add  to  that  its  sometimes  rapidly  fatal  course,  we 
understand  how  even  good  observers  in  cholera  seasons  may 
have  mistaken  cases  of  internal  strangulation  for  cholera,  and 
only  found  out  their  error  at  the  autopsy.' 

But  still  mistakes  of  this  kind  are  extremely  rare,  and  indeed  are  only  possible 
when  the  course  is  very  acute  and  the  occlusion  seated  high  up  in  the  jejunum  or 
duodenum ;  for  only  in  such  a  case  is  the  meteorism  lacking,  the  vomiting  copious 
:  and  slightly  colored,  the  collapse  rajjid,  and  supjjression  of  urine  frequent.  But 
even  then  the  obstinate  constipation  and  the  violent  colicky  pains  jirotect  against 
error. 

Cases  are  repeatedly  mentioned  in  which  acute  internal  incar- 
■  aerations  excited  suspicions  of  poisoning,  especially  with  arsenic, 
1  to  be  relieved  only  by  the  official  examination  of  the  body." 

It  is  much  less  difficult  to  distinguish  acute  incarceration 
!  from  cholera  or  poisoning  than  it  is  from  other  abdominal  affec- 
1  tions  which  come  on  with  severe  symptoms  of  collapse,  violent 
'  pains,  meteorism,  vomiting,  and  constipation.  We  have  first  to 
mention  the  marked  resemblance  offered  by  an  unusually  severe 
J  acute  typhlitis,  and  then  that  of  a  peritonite  foudroyante,  such 
i  as  is  caused  by  perforation  of  the  appendix,'  of  an  ulcer  of  the 
8  stomach  or  intestine,'  or  by  many  other  causes. 

The  symptoms  of  an  occlusion  of  the  intestine  situated  higli 


'  For  example,  Fournier  and  OlUvier,  Gaz.  Med.  de  Paris.  18G8.  Such  a  mistake  is 
«  still  more  easily  made  if  the  strangulation  is  accompanied  by  diarrhoea.  See  "  Cholera 
r  Hemiaire,"  page  497.  Compare,  also,  the  interesting  hyper-acute  case  in  the  Aerztl. 
(  Ber.  d.  k.  k.  allg.  Krankenh.  zu  Wien.  1866.  S.  145. 

'  Tardieii,  Annal.  d'Hyg.  July,  1854.  Qualth  van  Doveren,  Spec.  obs.  acad.  Gronmg  et 
L  Logd.  Bat.  17C5.  Basedow,  Casp.  Wochenschr.  1837.  N.  20. 
^  Arch  g6n.  Oct.  1874.  p.  458. 

*  For  example,  Lingen,  Peterab.  Med.  Zeitsohr.  1870.  I.  S.  169. 
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up,  in  the  duodenum,  for  example, — acute  collapse,  violent  non- 
feculent  vomiting,  tlie  abdomen  retracted  rather  than  distended 
—can  be  closely  imitated  by  a  violent  attack  of  hepatic  or  renal 
colic.  In  a  case  of  acute  occlusion  of  the  jejunum  reported  by 
Rees, '  meningitis  was  suspected  on  account  of  the  delirium,  the 
violent  vomiting,  and  the  retracted  abdomen.  The  mistake  is 
still  more  easily  made  in  children,  for  in  them  a  simple  colica 
flatulenta  or  verminosa  may  give  rise  to  the  severest  symptoms 
with  collapse,  convulsions,  vomiting,  meteorism,  etc.  In  adults 
also  we  sometimes  see  an  unusually  severe  "  colic,"  with  all  the 
symptoms  of  internal  incarceration,  except  stercoraceous  vomit- 
ing, terminate  favorably.  Many  of  these  colics  depend  upon 
temporary  occlusions  of  the  intestine,  and  very  many  of  the 
"  recoveries  from  ileus"  so  often  mentioned  in  medical  literature 
are  nothing  but  unusually  severe  temporary  obstructions  by 
faeces  or  other  intestinal  contents,  with  h^^perextension  of  the 
intestines  lying  above,  and  peritoneal  iiTitation  excited  thereby. 
I  remember  a  case,  that  occurred  in  my  early  practice,  where  the 
drinking  of  an  uncommon  amount  of  new,  badly  fermented  beer 
caused  the  severest  symptoms,  exactly  like  those  of  internal 
strangulation.  Finally,  I  need  not  remind  yon  that  the  severe 
symptoms  of  shock,  such  as  sometimes  follow  an  iujurj^  of  the 
abdomen,  a  contusion  of  the  testicle,  etc.,  are  remarkabl}''  like 
those  of  acute  incarceration.  The  history  of  the  case  and  its 
subsequent  course  prevent  mistakes. 

The  diagnosis  in  cases  of  internal  strangulation  aims,  how- 
ever, not  only  to  distinguish  it  from  other  affections  presenting 
similar  symptoms,  but  it  seeks  also  to  determine  the  seat  and 
the  cause  of  the  occlusion.  Excepting  those  cases  in  which  the 
seat  of  the  occlusion  can  be  directly  reached  by  manual  or  in- 
strumental exainination  of  the  rectum,  or  in  which  this  can  be 
determined  from  the  position  and  shape  of  a  tumor  that  can  be 
felt  through  the  vagina  or  the  abdominal  walls  (e.  g.^  invagina- 
tions or  fsecal  tumors  in  the  course  of  the  colon),  we  find  in 
internal  incarceration  the  following  signs,  by  the  aid  of  wliich 
we  can  form,  under  certain  circumstances,  an  opinion  as  to  the 
seat  of  the  obstruction  : 


'  Fagge,  1.  c.  S.  323. 
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1.  In  occlusions  of  the  upiDer  part  of  the  small  intestine  (jejunum  or  duoclemun) 
the  symptoms  of  collapse,  vomiting,  and  anuria  usually  appear  early,  and  soon 
reach  a  considerable  height.  The  course  is  usually  rapid,  the  meteorism  inconsid- 
erable and  limited  to  the  epigasti'ium,  or  it  is  entirely  lacking,  and  the  abdomen 
may  even  be  retracted ;  sometimes  (if  constriction  has  existed  for  some  time  pre- 
viously) we  find  the  signs  of  ectasia  of  the  stomach.  The  vomited  matter  is  con- 
stantly stained  with  bile,  greatly  discolored,  never  feculent.  The  meteorism  of  the 
epigastrium  is  subject  to  great  changes,  and  especially  becomes  much  less  immediately 
after  the  vomiting. 

3.  When  there  is  occlusion  of  the  lower  part  of  the  ileum,  the  meteorism  is  note- 
worthy, sometimes  limited  mainly  to  the  meso-  and  hypogastrium,  with  comparative 
hollowness  of  the  regions  corresponding  to  the  colon.  Here,  too,  the  course  is 
usually  rapid;  collapse,  vomiting,  suppression  of  urine,  ai^pear  early.  The  vomited 
matter  soon  l)ecomes  feculent. 

3.  The  course  of  occlusions  situated  in  the  lower  colon  is  often  less  rapid,  the 
vomiting,  the  collapse  appear  later,  the  vomited  matter  is  always  feculent.  The 
meteorism  is  great.  At  the  very  beginning  it  is  often  limited  to  a  roller-like  promi- 
nence along  tlie  line  of  the  colon  ;  afterwards  it  spreads  over  the  entire  ileum,  and 
reaches  the  highest  degree  of  general  meteorism. 

In  addition  to  this,  we  have  the  often  definitive  results  of  examination  of  the 
rectum  (by  the  hand,  sounds,  and.  injections)  and  of  the  vagina.  But  it  would,  be 
a  great  mistake  to  suppose,  as  is  so  often  done,  that  occlusions  of  the  colon  always 
present  a  slower  course,  with  tardy  collapse,  late  vomiting,  and  absence  of  anuiia. 
This  is  true  only  of  the  more  frequent  kinds  of  occlusion  of  the  rectum  and  colon, 
such  as  those  produced  in  consequence  of  obstruction  by  fajces  (more  rarely  also  by 
foreign  bodies,  enteroliths),  and  those  which  have  been  superadded  to  old.  constric- 
tions of  various  kinds  or  to  chronic  compression  by  a  tumor.  On  the  other  hand, 
experience  shows  lhat  twisting  of  the  colon,  its  acute  compression,  or  its  rare  stran- 
gulation by  false  ligaments,  etc.,  runs  a  course  as  rapid  and  with  as  violent  vomiting, 
collapse,  and  anuria,  as  tliat  of  incarceration  of  the  ileum,  and  hence  we  see  very 
plainly  tliat  the  severity  of  the  attack,  the  intensity  of  the  collapse,  the  time  of  its 
appearance,  etc.,  are  dependent  not  only  upon  the  seat  of  the  obstruction,  whether 
this  is  higher  or  lower  in  the  intestine,  but  also  upon  the  degree  of  mechanical 
injury  inflicted  upon  the  peritoneum  of  the  intestine  and  its  mesentery  by  the  cause 
of  the  occlusion. 

As  for  the  diagnosis  of  the  canse  of  the  occlusion,  we  shall 
speak  of  that  with  more  detail  when  considering  the  different 
anatomico-pathological  processes  which  lead  to  occlusion.  In  a 
number  of  cases  a  definite  diagnosis  is  possible.  This  is  true  of 
those  which  can  be  reached  through  the  rectum,  those  due  to 
compression  by  tumors  which  can  be  felt  through  the  vagina  or 
the  abdominal  walls,  and  whose  existence  may  have  been  previ- 
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ously  known  to  tlie  physician  and  patient.  Other  causes  are 
sometimes  revealed  by  characteristic  signs ;  this  is  the  case  in 
intussusceptions,  large  diaphragmatic  hernias.  The  causal  diag- 
nosis can  also  be  made  in  those  occlusions  which  follow  old 
chronic  constrictions,  the  nature  of  which  has  been  diagnosed 
(dysentery,  neoplasms,  separated  intussuscepta,  tuberculosis, 
etc.)  Sometimes  the  history  of  the  case  supplies  definitive  infor- 
mation, as  when  foreign  bodies  have  been  swallowed  or  pushed 
up  into  the  rectum  ;  at  others  it  furnishes  important  facts,  which 
are  valuable  at  least  for  the  formation  of  a  probable  diagnosis,  as 
when  it  points  to  an  earlier  abdominal  or  pelvic  peritonitis,  a  ty- 
phlitis, an  external  hernia  that  has  been  strangulated  and  then 
reduced,  previous  hepatic  colics,  perhaps  with  subsequent  evacua- 
tion of  gall-stones,  previous  passage  of  intestinal  stones  (Monro). 
But  distinctive  anamnestic  information,  or  characteristic  objective 
signs,  are  often  lacking,  and  our  diagnostic  ability  is  limited  to 
this,  that,  by  a  consideration  of  the  history,  of  the  course  of  the 
disease,  of  the  seat  of  the  occlusion,  of  the  age  and  sex  of  the 
patient,  and  of  the  relative  frequency  of  the  different  causes  of 
occlusion,  we  can  reduce  the  circle  of  possibilities  by  exclusion, 
and  form  a  more  or  less  well-grounded  hypothesis,  while  diag- 
nosis, in  the  exact  sense  of  the  word,  does  not  advance  beyond  a 
determination  of  the  existing  occlusion  and  its  probable  position. 


Terminations,  Duration,  and  Prognosis. 

There  is  no  cause  of  acute  occlusion  of  the  intestine  which 
cannot  spontaneously  disappear  as  well  as  originate.  An  intes- 
tinal knot  can  loose  itself,  an  incarcerated  or  strangulated  loop 
can  become  free,  an  invagination  can  become  disengaged,  com- 
pression cease,  twisting  or  dislocation  of  the  intestine  with 
angular  bend  can  straighten  itself,  a  lodged  gall  or  intestinal 
stone  or  foreign  body  may  be  dislodged  and  evacuated,  and 
severe  fa3cal  obturation  may  be  overcome.  The  not  infrequent 
examples — two  such  have  happened  in  m}^  own  exjjerience — of 
individuals  restored  to  health  after  presenting  all  the  sjanptoins 
of  internal  strangulation,  including  stercoraceous  vomiting,  give 
but  seldom  {e.g.,  in  cases  of  evacuation  of  gall-stones  or  eutero- 
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litlis,  in  intussusceptions,  etc.)  any  information  as  to  tlie  cause  of 
the  occlusion.  But  tlie  number  of  these  spontaneous  cures  is 
exceedingly  small  when  we  compare  them  with  the  mass  of  cases 
that  have  ended  fatally,  and  we  must  describe  the  prognosis  of 
internal  occlusion  of  the  intestine  as  in  the  highest  degree  un- 
favorable, and  ileus  as — to  use  De  Haen's  words — a  "morbus 
terribilis,  creberrime  letalis."  As  for  other  points  of  prognosis, 
excepting  in  occlusions  by  gall-stones,  enteroliths,  foreign  bodies, 
and  intussusceptions,  all  other  causes  (e.  g.^  false  ligaments, 
diverticuli)  are  of  such  a  kind  that  they  remain  even  after  a  res- 
toration of  the  permeability  of  the  bowels,  and,  according  to  our 
experience,  rather  increase  than  diminish  the  danger  of  a  relapse. 
But  even  with  the  restoration  of  the  permeability  of  the  intestine, 
the  recoveiy  of  the  patient  is  not  yet  assured.  The  partial  peri- 
tonitis remaining  at  the  seat  of  the  occlusion  may  become  general, 
or  it  may  reduce  the  calibre  of  the  intestine  by  constriction  or 
adhesions,  and  thus  give  rise  to  new  dangers,  and  not  unfrequently, 
after  a  longer  or  shorter  time,  to  total  occlusion  or  to  death  in  some 
other  way.  This  latter  sometimes  follows  immediately  after 
freeing  of  the  strangulated  intestine,  because  the  loops,  being 
too  much  injured  to  be  able  to  recover,  go  on  to  gangrene  and 
perforation.  A  cure,  which  usually  is  but  temporary,  and  in  ex- 
treme cases  incomplete,  is  effected  by  the  formation  of  a  fistula 
bimucosa  between  portions  of  the  intestines  above  and  below  the 
occlusion,  or  by  an  external  opening  with  formation  of  an  anus 
prsenaturalis  (abdominalis  or  vaginalis). 

The  most  common  termination  of  occlusion  of  the  intestine  is 
by  fatal  general  peritonitis  with  or  without  perforation. 

The  .appearance  of  diffuse  peritonitis  is  indicated  by  the  increasing  distention  of 
the  abdomen  with  projection  of  the  borders  of  the  ribs  and  hypochondria,  by  the 
augmented  dyspnoea,  disappearance  of  the  region  of  dulness  over  the  liver,  the  more 
frequent  vomiting,  singultus,  intensiiied  collapse,  rise  of  temperature,  frequency 
:ind  smallness  of  the  pulse,  exacerbation  of  the  pains,  and  the  appearance  of  diffuse 
ifinsibility  to  pressure  on  the  part  of  the  abdomen.  With  the  onset  of  diffuse  peri- 
tonitis, the  i)atient,  who  hitherto  has  been  in  a  condition  of  constant  jactitation  and 
restlessness,  usually  lies  quietly  upon  his  back.  After  the  symptoms  of  peritonitis 
have  lasted  for  some  time,  we  often  find  evidence  of  liquid  exudation  in  the  de- 
pendent parts  of  the  abdomen. 

In  the  same  way,  but  much  more  suddenly,  is  the  train  of  symptoms  affected  by 
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the  occurrence  of  perforation.  Occasionally  this  is  introduced  by  severe  symptoms 
of  shock,  sometimes  by  a  profound  fainting-fit.  The  meteorism  becomes  intense  in 
a  very  short  time.  If  the  liver  has  not  already  been  separated  from  tlie  anterior 
abdominal  wall  by  the  metcorismus  intestinalis,  it  becomes  so  immediately  upon  tlie 
occurrence  of  the  perforation.  Partial  or  unsymmetrical  distention  of  the  abdo- 
men, or  the  outline  of  the  convolutions  showing  through  the  walls,  disappears ;  the 
abdomen  becomes  equally  prominent  everywhere.  The  evidence  of  freely-movable 
liquid  within  the  peritoneal  cavity,  which  before  was  lacking,  is  now  to  be  had. 
Sometimes  the  pain  ceases  as  soon  as  the  perforation  takes  place,  probably  because 
the  pai  tially  relieved  intestines,  whose  increased  peristaltic  action  excited  pain,  are 
now  at  rest.  In  other  cases,  when  there  has  been  no  previous  general  peiitonitis, 
the  perforation  excites  intense  pain  ;  while  in  patients  with  unaffected  peritoneum 
perforation  often  excites  at  once  the  most  intense  collapse,  with  loss  of  consciousness, 
lasting  until  death  ;  in  other  cases  comatose  patients  are  aroused  by  it  from  their 
coma. 

Among  tlie  final  phenomena  are  sometimes  the  pneumonias 
due  to  foreign  bodies,  those  caused  by  the  inspiration  of  vomited 
matter.  In  consequence  of  the  inflammation,  ffecal  infiltration, 
and  mortification  of  the  retro-peritoneal  cellular  tissue,  or  when 
there  is  extensive  ulcerative  destruction  of  the  intestines,  the 
absorption  by  the  blood  of  putrid  elements  from  the  decomposed 
contents  of  the  intestine  sometimes  gives  rise  to  symptoms 
resembling  septicaemia,  or  embolic  pulmonary  infarctions  follow 
from  the  decomposition  of  the  retro-peritoneal  cellular  tissue. 
In  consequence  of  these  processes,  irregular  chills,  high  fever, 
and  pulmonary  symptoms  (such  as  those  of  pleurisy  or  infiltra- 
tion of  the  lungs,  stabbing  pain  in  the  chest,  cough  with  bloody 
expectoration)  appear  as  the  end  approaches. 

In  exceedingly  rare  cases  embolic  abscesses  of  the  liver  have  been  found  under 
the  above  conditions  (Coze,  Reid).  Now  and  again  mention  is  also  made  of 
icterus  by  obstruction  (Fine,  "Warren),  which  is  explained  by  the  pressure  of  the 
distended  intestines  upon  the  concavity  of  the  liver  and  the  bile  ducts  leading  from 
it(?)." 

Death  in  cases  of  occlusion  of  the  intestines — whether  general 
peritonitis  or  perforation  precedes  or  not — is  in  most  cases  due 
to  arterial  anemia  of  the  brain  (often  associated  with  cerebral 
oedema),  and  to  consecutive  paralysis  of  the  heart  and  respira- 


'  Compare  the  following  account  of  the  symptoms  of  Coprostasis. 
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tion.  Sometimes  death  occurs  suddenly— for  example,  while 
rising  in  bed  (in  consequence  of  fatal  increase  of  the  cerebral 
anfemia),  or  after  severe  fainting  fits  have  repeatedly  followed 
similar  occasions. 

The  duration  of  acute  occlusion  of  the  intestines,  in  general 
until  death,  is  on  the  average  six  days,'  and  varies  from  eight 
hours'  to  thirteen  days.  It  depends  upon  the  kind  of  ana- 
tomical process  which  produces  the  occlusion,  and  upon  the 
course,  especially  upon  the  time  of  the  occurrence  of  peritonitis, 
gangrene,  and  perforation.  The  patient' s  age,  constitution,  and 
power  of  resistance,  as  well  as  the  mode  of  treatment,  must  also 
be  taken  into  consideration.  The  higher  the  seat  of  the  occlu- 
sion, the  more  acute,  generally,  is  the  course.  But,  as  we  shall 
see,  there  are  also  some  occlusions  of  the  colon,  such  as  acute 
twisting  of  the  sigmoid  flexure,  which,  as  i-egards  the  acuteness 
Cf  their  course,  are  not  inferior  to  occlusions  situated  high  up, 
and  we  find  in  this  a  confirmation  of  what  was  previously  stated, 
that  the  duration,  like  the  course,  is  determined,  not  alone  by 
the  situation  of  the  occlusion,  but  also  by  the  degree  of  the 
mechanical  injury  inflicted  at  the  occluded  point. 


Pathology  of  Constrictions  of  the  Intestines. 

Symptoms. 

We  include  in  this  not  only  stenoses  of  the  intestine  in  the 
narrower  sense  of  the  word,  but  all  those  various  causes  which 
partly  interfere  with  the  permeability  of  the  canal  and  impede 
he  natural  advance  of  the  contents  of  the  bowels. 

Tn  contra-distinction  from  internal  strangulations,  which  have 
usually  an  acute  origin  and  an  acute  course,  we  have  here  to 
deal  with  diseases  which  are  usually  developed  gradually  and 
insidiously,  and  have  a  chronic  course.  This  is  especially  true 
of  strictures  in  the  narrower  sense  of  the  word.    On  the  other 

'  Average  of  three  hundred  and  fifty  cases  of  internal  Btrangulation. 
'  E.  r/.,  Delaye,  L'Union  mod.  1855.  p.  4G7.     Aerzt.  Bericht  aus  d.  k.  k.  allg, 
Krankh.  zu  Wien.  1862.  S.  78. 
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hand,  it  sometimes  happens  that  internal  incarcerations  cause 
total  impermeability  at  first,  and  appear  with  the  severe  symp- 
toms  of  acute  strangulation  of  the  intestine,  but  then  pass  into 
a  chronic  state  of  only  partial  occlusion  or  constriction.  Under 
such  circumstances  we  speak  of  chronic  incarceration'  by  false 
ligaments,  hernial  openings,  etc.,  of  compressions  of  acute  origin 
but  chronic  course,  of  partial  obstruction  by  gall-stones,  intesti- 
nal stones,  foreign  bodies,  and  intussusception.  Of  intestinal 
knots  alone  do  I  know  of  no  chronic  case  of  this  kind. 

On  the  other  hand,  it  not  unfrequently  happens  that  a  con- 
striction of  the  intestine  remains  entirely  latent  for  a  long  time 
and  then  suddenly,  upon  the  accession  of  certain  conditions,  of 
which  we  shall  hereafter  speak  in  detail,  goes  on  to  sudden 
occlusion,  with  all  the  symptoms  of  internal  incarceration. 

We  see  from  the  above  that  the  manner  varies  in  which 
alterations  of  the  permeability  of  the  intestines  appear,  and 
that  the  rule,  frequently  laid  down  as  being  without  exception, 
that  the  causes  of  constriction  always  begin  chronically  and 
gradually,  those  of  incarceration,  on  the  other  hand,  suddenly, 
offers  frequent  exceptions. 

The  symptoms  of  constriction  of  the  intestines  vary  according 
to  the  seat,  the  anatomical  cause,  and  the  degree  of  the  con- 
striction. 

The  symptoms  of  stenosis,  ceteris  paribus,  are  more  marked 
and  appear  earlier,  as  the  contents  of  the  intestine,  which  have  to 
be  moved  through  it,  are  of  firmer  consistency.  Stenoses  in  tlie 
colon  and  rectum,  therefore,  often  manifest  themselves  early 
and  with  disproportionately  severer  symptoms  than  constrictions 
of  the  same  degree  in  the  ileum,  where  the  thin,  liquid  contents 
pass  through  them.  Constrictions  in  the  ileum  not  unfrequently 
remain  latent  for  a  long  time,  and  only  manifest  themselves  Avhen 
they  have  reached  a  high  degree  ;  but  then  their  course  is  so 
much  the  more  acute.  Constrictions  in  the  colon  or  rectum 
manifest  themselves  promptly,  even  when  the  narrowing  is  still 
slight ;  but  their  course  is  so  much  the  more  chronic. 

It  has  certainly  liappened  to  many  observers  to  find  at  an  autopsy  a  not  incon- 
'  J.  Wagner,  Med.  Jahrb.  d.  osterr.  St.  1833.  Bd.  IV.    Faggc,  1.  c,  S.  349. 
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siderable  constriction  at  some  point  of  the  small  intestine,  which  had  presented  no 
symptoms  during  life.  I  can  recall  two  cases  of  this  kind  that  have  happened 
during  the  last  few  years.  In  one  case  a  carcinoma  of  the  uterus,  in  the  other  a 
dermoid  cyst  of  the  ovary  had  become  adherent  to  the  ileum  and  had  diminished 
the  calibre  of  the  intestme,  in  the  first  case  to  the  size  of  the  little  finger,  without 
giving  rise  to  any  symptom  whatever  on  the  part  of  the  intestine  during  life. 

Stenosis  causes  the  more  symptoms  the  more  suddenly  it  is 
produced,  for  then  compensation  for  the  obstruction,  by  hyper- 
trophy of  the  muscular  coat  of  the  intestine  above  it,  has  not 
made  the  same  progress. 

Every  constriction  retards  or  obstructs  the  passage  of  the 
contents  of  the  intestines.  The  arrest  of  the  gaseous,  liquid,  or 
solid  contents  leads  to  increased  distention  of  the  intestine  above 
the  obstruction  and  of  the  abdomen — meteorism.  This  is  the 
more  considerable  as  the  passage  through  the  constriction  takes 
place  more  incompletely,  the  arrest  lasts  longer,  and  the  obsta- 
cle is  situated  lower.  Meteorism  is  lacking,  the  abdomen  is 
sunken,  and  the  stomach  sometimes  dilated  when  the  stenosis 
is  high  up  (in  the  jejunum  or  duodenum).  Under  such  circum- 
stances the  differential  diagnosis  from  stenosis  of  the  pylorus 
is  not  unfrequently  impossible,  and  the  more  so  because  in  duo- 
denal and  jejunal  stenoses  vomiting  occurs  almost  as  frequently, 
and  the  secretion  of  urine  is  almost  as  constantly  diminished  as 
in  stenosis  of  the  pylorus. 

Perhaps  the  continuous  presence  of  large  amounts  of  bile  in  the  vomited  matter 
might  enable  us  to  distinguish  between  stenosis  above  and  below  the  orifice  of  the 
ductus  choledochus.  In  the  year  1869,  when  assistant  at  the  Lindwurm  Clinic,  I  saw 
ii  woman  between  fifty  and  sixty  years  old,  with  retracted  abdomen,  considei-able 
;^astric  ectasia,  visible  peristaltic  movements  of  the  stomach,  abundant,  constantly 
dark-green  vomiting,  with  an  immovable,  deeply-seated  tumor  near  the  umbilicus, 
great  emaciation,  cachectic  color  of  the  skin,  obstinate  constipation,  and  constant 
oliguria.  Death  followed,  under  conditions  of  the  most  extreme  desiccation,  after 
several  days  of  anuria,  aphonia,  great  dryness  of  the  tongue,  cramps  in  the  legs, 
etc.  The  diagnosis  inclined  towards  cancer  of  the  stomach.  The  autopsy  showed 
carcmoma  of  tlie  retro-peritoneal  glands,  which  had  drawn  upon  the  flexura 
duodeno-jejunalis,  and  narrowed  it  to  the  size  of  a  lead-pencil. 

As  for  the  dependence  of  the  form  and  degree  of  the  meteor- 
ism upon  the  seat  of  the  stenosis,  we  refer  to  the  detailed 
VOL.  vn.-.33 
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discussion  of  the  same  question  under  Occlusion  of  tiie  Intes- 
tines. Meteorism  in  intestinal  constrictions  varies  in  degree 
extraordinarily  within  short  periods  of  time ;  after  free  evacua- 
tions it  is  inconsiderable,  and  again  very  marked  after  arrest 
has  lasted  for  some  time.  Meteorism  is  associated  with  a  series 
of  subjective  annoyances,  with  the  sensation  of  fulness  in  the 
abdomen,  pressure  in  the  hypochondria,  fetid  eructations,  short- 
ness of  breath,  palpitation  of  the  heart,  and  pains  in  the  back 
radiating  towards  other  regions.  The  increased  peristaltic 
pressure  towards  the  obstruction,  united  with  the  over-distention 
and  tenseness  of  the  intestinal  walls,  occasions  frequent  par- 
oxysms of  colic,  especially  after  stoppage  of  the  contents  has 
lasted  for  a  long  time. 

A  frequent  and  diagnostically  important  symptom  of  long- 
standing stenosis  is  the  conspicuousness  of  the  outlines  of  the 
convolutions  and  their  peristaltic  changes  in  size  and  situation, 
as  seen  through  the  abdominal  walls.  In  cases  of  chronic  con- 
striction this  appearance  is  the  more  distinct,  as  the  abdominal 
walls  are  generally  emaciated,  and,  in  consequence  of  the  repeated 
over-distentions,  are  lax  and  not  tense,  even  when  the  meteorism 
is  very  great.  Sometimes  it  is  possible  to  grasp  portions  of  the 
hypertrophied  intestine,  when  they  are  in  a  state  of  contraction, 
through  the  abdominal  walls,  as  if  they  were  stiff  tubes. 

Under  other,  partly  normal,  conditions  also  the  outlines  of 
the  convolutions  can  be  faintly  seen  through  the  abdominal 
walls.  This  is  the  case  when  the  walls  are  thin  and  relaxed,  and 
when,  at  the  same  time,  the  peristaltic  changes  in  the  size  and 
situation  of  the  intestine  are  active.  This  appearance  can  be 
seen  in  emaciated  individuals,  especially  in  women  who  have  just 
been  confined,  also  in  consumptives  with  diarrhoea,  and  in  feeble 
children  suffering  from  the  same  affection.  In  such  cases  the 
flaccid,  thin  walls  lie  like  a  loose  cloth  over  the  hills  and  valleys 
of  the  intestinal  convolutions  ;  they  rise  and  fall  without  opposi- 
tion when  the  underlying  loops  sink  or  contract,  swell  or  are 
pressed  up. 

But  the  phenomenon  shows  itself  much  more  vigorously  in 
certain  cases  of  constriction  where  the  convolutions  can  be  made 
out,  with  exceptional  distinctness,  even  through  walls  distended 
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by  ineteorism.  This  indicates  tliat  the  resistance  of  the  loops 
to  pressure  has  increased,  and  it  occurs  especially  in  cases  of 
lon^-standing  obstruction  when  the  intestinal  tube  has  become 
stiffer  and  more  powerful,  not  only  in  consequence  of  the 
increased  intestinal  pressure,  but  also  of  the  thickening  and 
liy  per  trophy  of  its  walls. 

Hypertrophy  of  the  muscular  coat  renders  active  changes  in 
the  size  and  situation  of  the  convolutions  possible  under  condi- 
tions of  intra-intestinal  pressure  which  would  constitute  a  real 
obstacle  to  peristaltic  action  in  an  intestine  which  was  not  hyper- 
trophied.  Hence  we  see  in  chronic  constrictions  and  the  occlu- 
sions which  result  from  them,  even  high  degrees  of  meteorism, 
associated  with  active,  puckered,  wavy  and  worm-like,  some- 
times peculiarly  jerking,  quivering,  or  darting  movements  of  the 
visible  convolutions,  while  in  acute  occlusions  the  meteoristic 
abdomen  is  distended  smoothly  and  equally.  This  may  some- 
times throw  important  light  upon  the  question  whether  we  have 
to  deal  with  an  internal  strangulation  that  has  suddenly  arisen, 
or  with  an  obstruction  of  long  standing  and  perhaps  hitherto 
latent  course. 

We  can  also  sometimes  draw  important  conclusions  regarding 
the  seat  of  the  occlusion  from  the  outlines  of  the  convolutions  as 
seen  through  the  abdominal  walls.    Thus,  when  the  transverse 
colon  appears  as  a  distinct  transverse  swelling,  or  when  the 
hypo-  and  mesogastrium  are  filled  with  the  outlines  of  many 
convolutions  while  the  region  of  the  colon  is  comparatively 
sunken,  we  infer,  in  the  first  case,  that  the  seat  of  the  obstruction 
is  in  the  descending  colon  or  rectum,  and,  in  the  second,  that 
'  there  is  stenosis  of  the  lower  part  of  the  ileum  or  caecum.  But 
f  all  that  was  said,  when  we  were  speaking  of  occlusions  of  the 
i  intestines,  with  reference  to  these  signs,  might  be  repeated  here, 
>  and  especially  should  it  be  remembered  that  in  cases  of  constric- 
!  tion  of  the  lower  part  of  the  colon  or  rectum,  the  colon  often 
'  becomes  longer  and  is  thrown  into  unusually  free  folds,  which  fiU 
'■  the  entire  meso-  and  hypogastrium  and  show  their  outlines  and 
peristaltic  movements  through  them.    The  more  numerous  and 
shorter,  the  more  limited  and  variously  directed  the  swellings 
showing  through  the  abdominal  walls,  the  more  abrupt  and 
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vigorous  tlieir  peristaltic  movements,  the  more  abundant  and 
moister  the  borborygmi  lieard  in  them,  the  more  surely  can  we 
then  conclude  that  the  swellings  belong  to  loops  of  the  ileum. 

By  auscultation  of  the  abdomen,  and  often  when  standing  at 
some  distance,  we  can  hear  numerous  borborygmi,  which  are  pro- 
duced or  increased  by  succussion,  or  by  changing  the  position  of 
the  patient,  or  by  bimanual  palpation,  and  can  often  be  heard 
continuously  for  hours  if  the  ear  is  laid  against  the  abdomen. 

Among  the  most  prominent  symptoms  of  constriction  of  the 
intestine  are  anomalies  in  the  faecal  evacuations.  They  consist 
most  frequently  of  constipation,  lasting  for  many  days,  accom- 
panied by  increase  of  the  meteorism  and  subjective  troubles,  and 
followed  spontaneously,  or  after  the  employment  of  remedies,  by 
abundant,  often  extraordinarily  fetid  diarrhoea!  evacuations.  In 
other  cases,  especially  in  occlusions  of  the  rectum,  the  constipa- 
tion alternates  with  evacuations  of  hard  scybala,  often  streaked 
with  blood,  and  accompanied  by  painful  tenesmus.  Finally, 
those  cases  are  far  from  rare,  especially  in  stenosis  of  the  ileum, 
but  also  in  those  of  the  colon,  in  which  diarrhceal  passages  occur 
several  times  daily  throughout  the  whole  course  of  the  disease, 
or  for  a  long  time  ;  while  the  meteorism  present  at  the  same  time, 
and  the  abundant  moist  borborygmi  which  can  be  heard  by  aus- 
cultation of  the  abdomen,  prove  that  the  diarrhceal  evacuations, 
notwithstanding  their  frequency,  are  insufficient,  and  that  the 
advance  of  the  contents  is  still  obstructed.  The  cause  of  diar- 
rhoea in  intestinal  stenosis  is  to  be  found  in  the  increased  peris- 
taltic action,  which  is  indirectly  produced  by  the  latter  and 
expels  the  contents  as  soon  as  they  have  made  their  way  through 
the  constriction,  thus  preventing  their  fffical  thickening  in  the 
colon.  This  increased  peristaltic  action,  which  extends  to  the 
portion  of  intestine  lying  below  the  stenosis  (as  is  shown  by  the 
frequent  diarrhoea  in  stenosis  of  the  small  intestine),  is  set  up  by 
the  irritation  of  the  arrested  contents,  or  by  that  of  ulcers  of  the 
mucous  membrane  at  or  above  the  constriction.* 

'  A  dogma  has  been  presented  and  maintained  upon  this  point,  also,  that  when  con- 
stant diarrhoea  is  associated  with  constriction  of  the  intestine,  ulcers  must  be  supposed 
to  be  the  cause.  Many,  however,  have  satisfied  themselves  that  this  is  not  necessarily 
the  case,  that  diarrhoea  can  occur  in  stenosis  without  the  existence  of  ulcers. 
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In  many  cases  of  constriction  of  the  rectum  or  colon  the  appearance  of  the  fjEces 
is  remarkable.  They  are  comi^osed  of  flattened,  sometimes  ribbon-like  masses,  or  of 
cylinders  of  the  size  of  a  lead-jiencil,  or  present  a  conglomeration  of  round  or 
spindle-shaped  particles  of  the  size  of  sheep  or  goat  dung.  When  the  faeces  appear 
in  such  a  form  continuously  or  for  a  long  time,  an  obstruction  in  the  rectum  or  colon 
may  be  inferred.  Still  it  must  be  remembered  that  the  same  appearance  of  the 
fteces  is  sometimes  found  when  there  is  no  stenosis  of  the  colon  or  rectum,  espe- 
cially when  the  colon  is  tightly  contracted  in  the  form  of  the  "  starvation  intestine," 
• — tliat  is,  under  conditions  of  inanition  below  constrictions  of  the  ileum  or  colon,  and, 
as  I  hare  repeatedly  seen,  in  cases  of  stricture  of  the  pylorus.  This  same  appearance 
is  also  occasionally  observed  under  conditions  associated  with  violent  rectal  tenes- 
mus, such  as  are  produced  in  perfectly  healthy  individuals  by  causes  that  are  not 
■well  understood. 

The  admixture  of  blood  or  of  bloody  mucus  witli  the  evacua- 
tions, or  actual  hemorrhages,  must  always  excite  suspicion  of 
hemorrhoidal  origin.^  They  occur  especially  in  certain  kinds  of 
intestinal  constrictions,  most  frequently  and  almost  always  in 
intussusception,  also  in  cases  of  malignant  neoplasms,  polyps, 
and  especially  in  villous  tumors  of  the  canal.  Among  the  pro- 
cesses of  acute  internal  strangulation  only  the  formation  of  a 
knot  between  the  ileum  and  the  sigmoid  flexure  and  the  twisting 
of  the  lattei-^  occasionally  lead  to  bloody  evacuations.  We  must, 
however,  mention  that  stenosis  of  the  ileum,  and  even  of  the 
upper  portions  of  the  colon,  may  exist  with  perfectly  natural 
stools. 

Most  stenoses  lead  sooner  or  later — most  promptly  in  the  case 
of  malignant  neoplasms — to  general  disturbances  of  nutrition. 
The  patients  grow  thin,  their  complexion  becomes  pale,  some- 
times of  a  dirty  yellow,  and  the  features  sharper  (facies  abdom- 
inalis).  The  voice,  as  is  the  case  in  most  chronic  diseases  of  the 
abdomen,  is  often  peevish,  irritated,  sometimes  very  hypochon- 
driacal. 

Terminations,  Duration,  and  Prognosis. 
■    Every  constriction  can  lead,  sooner  or  later,  and  also  suddenly, 

'  Hemorrhoidal  tumors  are  a  frequent  secondary  symptom,  especially  in  chronic 
BtenosLs  of  the  colon. 

'  Lingen,  Petersb.  med.  Zeitschr.  1870.  Bd.  1.  S.  5G5. 
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the  symptoms  gradually  becoming  more  severe,  to  definitivf^ 
occlusion.  Sudden  occlusion  is  caused  by  the  lod-ino-  of  I 
foreign  body  (especially  a  fruit-seed)  or  a  hard  piece  of  faces  il 
the  constricted  part,  or  by  the  addition  of  a  twist  or  kink  in  Z 
intestine,  as  is  seen  especially  in  strictures  of  the  junction  between 
the  rectum  and  sigmoid  flexure,  where  the  kink  is  caused  by  the 
sinking  of  the  heavy  S-shaped  loop  into  the  lower  cavity  of  the 
pelvis.  1  Impermeability  can  also  be  caused  by  paralysis  of  the 
intestine  above  the  stenosis,  resulting  from  the  complication  of 
acute  local  peritonitis. 

A  constriction  of  the  intestine  may  remain  completely  latent 
for  a  long  time,  or  may  present  only  the  slightest  symptoms,  and 
then  suddenly  appear  with  all  the  severest  indications  of  internal 
strangulation.  Numerous  recorded  cases  prove  this,  exception- 
ally even  in  stenosis  caused  by  malignant  neoplasms.''^  In  these 
cases  the  diagnosis  is  generally  wrong.  The  distinctness  with 
which  the  outlines  of  the  intestines  can  be  seen  thi-ough  the 
abdominal  walls  is  of  great  diagnostic  value  in  such  cases,  for 
it  indicates  a  long  standing  though  latent  diminution  of  perme- 
ability which  has  led  to  hypertrophy  of  the  waUs  of  the  intes- 
tine. 

Gradual  occlusion  is  brought  about  by  increase  of  the  stenosis 
and  increasing  stoppage  of  the  contents.    Since  the  latter  are  re- 
ceived more  abundantly  than  they  are  expelled,  the  movement  of 
the  mass  becomes  slower  and  slower ;  finally  complete  arrest 
takes  place,  because  the  usual  peristaltic  pressure  is  no  longer 
sufficient  to  force  the  contents,  which,  in  stenosis  of  the  colon, 
have  become  a  solid  fsecal  column,  tlii-ough  the  obstruction. 
Such  a  coprostasis,  associated  with  severe  symptoms,  is  often  re- 
lieved after  symptoms  of  ileus  have  already  appeared.    This  is 
the  result  either  of  an  unusually  strong  peristaltic  pressure  ex- 
erted by  the  hypertrophied  intestine,  or  of  the  fact  that  the  irri- 
tation of  the  arrested  masses  has  increased  the  catarrh  of  the 
mucous  membrane,  and  produced  free  secretion  of  intestinal 
mucus,  which  has  soaked  into  the  faeces,  softened  them,  and 

'  Lingen,  Pefcersb.  med.  Zeitschr.  N.  F.  1.  Bd.  S.  169.    Shaw,  Lond.  Path.  Soo.  IT. 
Vol.  147  ;  and  others. 

'  WaJil,  Petersb.  med.  Zfcg.  1867.  S.  239. 
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favored  their  progression.  The  same  process  of  softening  and 
mobilizing  the  arrested  fseces  takes  place  still  more  frequently, 
because  the  active  peristaltic  action,  excited  by  the  stoppage, 
forces  the  liquid  contents  of  the  small  intestine  rapidly  into  the 
colon,  where  they  do  valuable  service  in  diluting  the  stagnated 
contents.  In  stenosis  of  the  colon  the  same  result  can  be  ob- 
tained by  injections,  w^hich  may  serve  to  free  the  passage  when  a 
piece  of  fseces  or  a  fruit- seed  has  lodged  in  and  closed  the  orifice 
.of  the  stenosis.  If  the  stoppage  above  the  stenosis  is  relieved  in 
:the  manner  above  described,  very  profuse,  offensive  diarrhoeal 
discharges  follow,  often  for  several  days,  and  thus  the  constric- 
tion of  the  intestine  presents  the  symptoms  of  alternating  diar- 
rhoea and  severe  constipation.  This  condition  often  lasts  for  a 
long  time,  during  which  normal  evacuations  may  occasionally 
occur,  but  finally  it  results  in  permanent  occlusion.  This  results 
from  failure  of  compensation  following  degeneration  of  the  hyper- 
tropliied  muscular  coat  of  the  intestine  above  the  stenosis.  It  is 
true  that  the  arrested  contents  now  stimulate  the  intestine  to  in- 
creased efforts,  but  the  latter  soon  becomes  tired,  its  contents  are 
only  partly  removed,  and  an  increasing  and  stagnating  residue  is 
retained.  The  occlusion  lasts  longer  each  time,  the  diarrhoeal 
evacuation  comes  less  frequently,  lasts  a  shorter  time,  and  is 
more  insufficient.  The  accompanying  dilatation  of  the  intestine, 
which  is  all  the  more  easily  distended  because  it  is  degenerated, 
opposes  a  new  mechanical  obstruction  to  its  successful  peristaltic 
contraction.  Finally,  permanent  occlusion  results  with  hyper- 
extension  of  the  paretic  intestine.  In  other  cases,  sloughing  of 
the  mucous  membrane  and  the  consecutive,  often  numerous  ulcers 
above  the  stenosis,  or  circumscribed  inflammatory  processes  in 
■the  peritoneum  itself,  play  an  important  part  in  setting  up  paral- 
ysis of  the  intestine,  for  these  processes  are  accompanied  by  serous 
imbibition  and  swelling  of  the  intestinal  layers,  including  the 
muscular  one. 

Death  in  a  case  of  constriction  of  the  intestine  can,  however, 
take  place  without  occlusion,  in  consequence  of  the  occurrence  of 
general  peritonitis,  with  or  without  perforation.  The  latter  has 
often  occurred  at  a  point  far  above  the  obstruction,  for  example, 
in  the  csecum  in  stenosis  of  the  rectum,  and  under  such  circum- 
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stances  has  its  origin  in  an  ulcer  following  gangrene,  caused  by- 
pressure  of  the  faeces.  Perforation  into  the  retroperitoneal  cellu- 
lar tissue  leads  to  the  formation  of  pouched  or  tubular  decom- 
posing purulent  collections,  which  may  make  their  way  to  the 
surface  after  the  manner  of  migratory  abscesses,  and  give  rise  to 
stercoral  fistula.  We  have  already  described  how,  under  these 
circumstances,  septic  blood-poisoning,  with  high,  irregular  fever, 
decomposing  venous  thromboses,  and  similar  pulmonary  infarc- 
tions with  thoracic  symptoms  and  repeated  chills,  or  the  sponta- 
neous formation  of  an  anus  preeter  naturam,  a  fistula  bimucosa 
of  the  intestine,  or  perforation  into  one  of  the  natural  cavities 
(vagina,  uterus,  bladder)  may  take  place. 

Not  unfrequently,  especially  in  stenosis  due  to  malignant  new 
formations,  death  is  caused  by  increasing  apyretic  marasmus,  by 
inanition,  often  after  a  painful  thrombosis  in  one  or  both  femoral 
veins,  a  bedsore,  or  a  fatal  pneumonia  has  appeared. 

But  a  termination  by  recovery  is  not  impossible  in  certain 
kinds  of  constrictions.  Thus,  alterations  of  permeability,  which 
arise  from  incomplete  obstruction,  may  be  permanently  relieved 
by  the  descent  of  a  gall  or  intestinal  stone,  or  foreign  body,  or 
by  the  coming  away  of  a  polyp,  or,  in  especially  fortunate  cases, 
even  of  an  intussusceptum  itself,  and  pressure  upon  the  intestine 
by  tumors  can  be  relieved  by  their  spontaneous  or  mechanical  re- 
duction in  size,  or  by  a  rectification  of  position  (e.  g.^  in  retro- 
flexion of  the  uterus,  ovarian  cysts,  etc).  Even  cicatricial  sten- 
osis may,  in  very  rare  cases,  when  the  period  of  advancing  con- 
traction is  over,  again  become  soft ;  indentations  and  retractions 
of  the  intestines  by  the  products  of  chronic  peritonitis,  may,  in  a 
similar  manner,  for  example,  by  the  rupture  or  stretching  of  false 
ligaments,  be  wholly  or  in  part  removed.  Passages  that  have 
been  obstructed  by  neoplasms  may  again  become  free  by  their 
softening  and  ulcerative  destruction.  Stenoses  of  the  lower  end 
of  the  intestine  are  often  accessible  to  successful  surgical  treat- 
ment. Finally,  an  incomplete  cure,  lasting  perhaps  for  years, 
may  be  obtained  by  the  spontaneous  or  surgical  creation  of  an 
anus  praeternaturalis. 

Tliough  the  prognosis  also  varies  with  these  circumstances  and 
depends  upon  the  nature  of  the  constricting  process  in  each  case, 
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yet  it  must  be  considered  in  general  as  a  very  unfavorable  one, 
both  quoad  vitam  and  quoad  valetudinem  completam. 

The  duration  of  constriction  of  the  intestine  is  chronic,  but  is 
in  the  highest  degree  variable  and  dependent  upon  a  number  of 
factors,  some  of  which  likewise  influence  the  prognosis  materi- 
ally. It  depends  upon  the  anatomical  process  {e.  g.^  malignant 
rumor — simple  cicatricial  stenosis),  upon  the  physical  condition 
of  the  contraction  (e.  g.^  its  narrowness  and  length,  whether  an 
annular  stenosis  in  the  axis  of  the  intestine,  or  an  angular  inden- 
tation and  retraction,  whether  smooth-edged  or  valvular),  it  also 
depends  upon  the  rapidity  of  the  origin  and  growth,  upon  the 
completeness  and  permanency  of  the  compensating  hypertrophy 
of  the  muscular  coat,  and,  finally,  upon  the  seat  of  the  constric- 
,  tion  and  its  course  (peritonitis,  perforation,  formation  of  an 

i  anus  praeternaturalis,  etc.).  We  shall  return  to  this  subject 
1  when  speaking  of  the  dift'erent  anatomical  kinds  of  constriction. 

Biagnosi^^  E.  D  S  <5<  V/  E  ST-  R  i  0 1 N  C 

The  diagnosis  follows  from  thel^h^aidi^ka^MQMii^^f 
t  toms.  It  presents  no  difficulty  if  the  stenosis  can  be  directly 
r  made  out  by  examination  of  the  rectum,  or  if  its  well-marked 
s  symptoms  are  associated  with  the  signs  of  a  chronic  (simple,  car- 
c  cinomatous,  tuberculous)  peritonitis,  or  with  a  tumor  that  can  be 
f  felt  through  the  abdomen  or  vagina.  In  other  cases,  the  history 
and  the  consideration  of  earlier  diseases  supply  important  diag- 

ii  nostic  points.  Among  these  may  be  mentioned  a  previous  dysen- 
t  tery  or  existing  tuberculosis,  the  fact  that  a  strangulated  exter- 
3  nal  hernia  once  existed,  and  that  after  its  reduction  the  symp- 
>■  toms  of  constriction  of  the  intestine  gradually  appeared,  or  the 
I  knowledge  of  a  previous  typhlitis,  peritonitis,  of  the  swallowing 
>  of  a  foreign  body,  the  passage  of  an  intussuscepted  portion,  fsecal 
"  stones,  etc.  The  diagnosis  of  an  existing  constriction  is  easy,  if 
'  the  symptoms  of  internal  strangulation  first  appear  and.  are  then 
'  followed  by  those  of  diminished  permeability.     Neither  is  there 

•  any  difficulty  in  the  diagnosis  when  the  gradually  appearing 

•  signs  of  constriction  of  the  intestine  are  associated  with  increas- 
f  mg  carcinomatous  cachexia  and  the  presence  of  a  painful  tumor 
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in  the  abdomen,  and  when  the  age  of  the  patient  is  compatible 
with  malignant  new-formations. 

On  the  other  hand,  we  must  not  forget  that  occlusions  of 
the  intestines  often  remain  latent  for  a  long  time,  or  present 
only  very  slight  symptoms,  so  that  in  the  absence  of  any  in- 
formation furnished  by  examination,  or  by  the  history  of  the 
case,  the  diagnosis  is  utterly  impossible.  It  should  not  surprise 
us  if  the  existence  of  an  occlusion  of  the  intestine  is  ultimately 
demonstrated  in  patients  who  have  long  used  the  most  various 
remedies  for  a  so-called  colica  flatulenta,  habitual  constipation, 
hypochondria,  hysterical  tympanites,  atony  of  the  bowels,  or 
chronic  intestinal  catarrh.  The  symptoms  of  this  affection  are 
by  no  means  so  characteristic  that  they  cannot  likewise  be  pro- 
duced by  other  diseases,  such  as  tuberculosis  of  the  intestine, 
ulceration  of  its  mucous  membrane,  chronic  or  subacute  periton- 
itis, chronic  intestinal  catarrh,  etc. 

The  symptoms  of  constriction  of  the  intestines  are  often 
nothing  but  those  of  impeded  advance  of  the  contents,  and 
this  may  depend  as  well  upon  a  real  constriction  as  upon  func- 
tional causes  or  deficient  power  of  propulsion.  So  long  as 
important  anamnestic  or  definitive  objective  testimony  is  not  to 
be  had,  the  diagnosis  of  constriction  of  the  intestines  cannot 
be  made  with  certainty,  and  the  physician  is  much  more  likely 
to  be  right  if  he  considers  the  impeded  advance  and  evacua- 
ation  of  the  contents  of  the  intestine  to  be  due  to  other  func- 
tional causes. 

As  I  have  repeatedly  spoken  of  the  diagnostic  information 
which  examination  of  the  rectum  may  furnish  us  in  many  cases 
of  occlusion  and  constriction  of  the  intestines,  it  seems  proper 
that  we  should  study  this  subject  rather  more  closely. 

stenosis  of  the  rectum  can  usually  be  detected  by  introducing  through  the  anus 
one  or  more  fingers,  previously  besmeared  with  oil.  The  examination  should  be 
made  with  the  patient  upon  his  side,  or  in  the  knee  and  elbow  position.  It  is  often 
desirable  to  have  the  patient  strain,  as  if  at  stool,  so  as  to  bring  the  constricted 
point  within  reach.  The  inexperienced  may  mistake  hemorrlioids,  or  the  often 
rather  rigid  folds  of  mucous  membrane  projecting  into  the  lumen  of  the  rectum, 
for  stenosis,  not  to  mention  those  rare  cases  (especially  in  old  people)  in  which  the 
examining  finger  may  enter  the  narrow  neck  of  a  diverticle,  or  those  in  which  » 
firmly  lodged  plug  of  fa;ces  has  been  taken  for  organic  obstruction. 
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If  the  digital  examination  furnishes  no  information,  the  higher  portions  of  the 
rectum  must  be  examined  by  means  of  the  sound,  or  by  forcible  manual  exploration. 
The  rectal  sound  can  give  reliable  information  only  wlien  used  by  a  careful  and 
experienced  liand.  For  this  ijurpose  we  use  clastic  bougies,  or,  still  better,  a  not  too 
thin  oesophageal  tube,  witli  a  knob-like  end,  which  has  been  placed  for  a  few  mo- 
ments in  warm  water  and  then  oiled.  The  operation  is  greatly  facilitated  by  injecting 
warm  water  througli  the  tube,  while  it  is  being  pressed  upwards,  by  means  of  a 
syringe  connected  with  it.  This  frees  the  passage  and  distends  tlie  walls  of  the 
rectum  and  colon,  which  are  so  full  of  folds.  When  an  obstruction  is  met  the 
sound  must  be  drawn  back  a  little  and  another  attempt  made,  while  more  water  is 
pumped  in,  to  pass  it  by  what  is  often  merely  an  accidental  obstruction.  It  is 
often  well  to  introduce  one  or  two  fingers  beside  the  sound  to  correct  any  faulty 
direction  it  may  have.  Tlie  sound  is  still  more  likely  to  go  astray  tliau  the  finger  is. 
It  often  catciies  in  one  of  the  plicffi  sigmoidea3,  or  is  arrested  by  the  sphincter  ani 
tertius  or  superior  (N61aton's  sphincter),  which  is  situated  five  inches  above  tlie 
auus,  or  by  the  promontory.  Sometimes  the  sound,  after  some  resistance,  passes  sud- 
denly and  apparently  easily  upwards,  but  in  fact  it  remains  in  the  so-called  rectal 
ampulla,  lying  between  Nelaton's  and  the  lower  sphincter,  having  become  bent  upon 
itself  several  times,  as  can  often  be  seen  after  its  withdrawal.  Finally,  it  may  hap- 
pen that  the  sound  passes  upwards  through  a  moderately  tight  stenosis,  or  between 
an  intussusceptum  and  its  sheath,  and  then  the  physician  supposes  the  rectum  to  be 
free  at  a  point  where,  on  the  contrary,  the  obstacle  is  situated. 

The  distance  to  which  the  sound  can  be  passed  dejiends  upon  the  position  of  the 
rectum,  and  especially  of  the  sigmoid  flexure.  Although  O.  Beirne  thought  it  was 
never  passed  further  than  into  the  flexura  iliaca,  while  Rilliet,'  and  afterwards 
Cadge,**  showed  by  experiments  upon  the  cadaver  that  it  never  passed  through  the  de- 
scending colon,  but  at  the  most  only  reached  it  or  the  sigmoid  flexure,  otliers 
believed  that  in  a  few  cases  they  had  succeeded  in  passing  the  sound  one  hundred  and 
sixty-six,  or  even  one  himclred  and  ninety-six  centimetres  (Wachsmuth),^  and  thus 
to  have  passed  over  a  corresponding  length  of  the  intestine,  to  have  wound  through 
the  flexure  and  sounded  the  entire  colon — the  length  of  which  is  from  four  to  seven 
feet — as  far  as  the  caecum.  Cadge,  and  afterwards  Simon,^  explained  this  errror. 
In  those  cases  they  had  to  deal  with  a  sigmoid  flexure  arranged,  as  is  not  unfre- 
fiuently  the  case,  in  a  large  loop,  and  rendered  movable  by  a  long  mesocolon.  Wlien 
the  sound,  after  having  been  engaged  in  this,  is  pushed  further  along,  it  raises  it  up, 
stretching  the  meso-colon  sometimes  as  far  as  to  the  bend  of  the  ribs  on  the  right 
side.  The  sound  can  there  be  felt  through  the  abdominal  walls,  and  thus  give  rise 
to  the  erroneous  belief  that  it  has  been  passed  up  to  the  transverse  colon. 

The  diagnostic  value  of  an  examination  with  the  sound  must  be  considered  as  a 

'  Mem.  Bur  I'lnvagination  chez  les  enfants.    Gaz.  des  hop.  1852. 
'  British  Med.  Journ.  1808. 
^Virch.  Arch.  Bd.  XXIII.  1862. 

^Archiv  f.  kiln.  Chur.  von  Langenbeck.  15.  Bd.  1873.  S.  122. 
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subordinate  one.'  Most  stenoses  of  the  rectum  can  be  reached  with  one  or  two 
fingers.  But  when  the  obstruction  is  seated  higher  up,  in  the  region  of  the  sphinc- 
ter tertius  or  the  sigmoid  flexure,  it  cannot  usually  be  determined,  when  the  sound 
is  arrested  by  some  insurmountable  obstacle,  whetlier  it  has  reached  the  pliysiologi- 
cal  limit  of  its  advance,  or  whether  it  has  been  stopped  by  a  pathological  or  acci- 
dental ol)structioD.  Only  repeated  examinations,  always  yielding  the  same  result, 
and  the  sense  of  touch  which  often  allows  us  to  recognize  that  the  sound  is  passing 
with  difficulty  through  a  constriction,  and  that,  on  being  withdrawn,  it  suddenly 
slips  out  with  a  jerls,  occasionally  furnish  valuable  information. 

Recently  the  upper  portions  of  the  rectum,  and  even  part  of  the  rectal  end  of 
the  sigmoid  flexure,  have  become  accessible  to  direct  palpation  by  the  method  of 
introducing  the  whole  hand  through  the  anus  into  the  rectum.  To  Simon,'  of 
Heidelberg,  belongs  the  credit  of  having  methodically  described  and  confirmed 
and  perfected  by  numerous  investigations,  this  mode  of  examination  which  I  saw 
Nussbaum  employ  in  his  Clinic,  about  the  year  18G5,  and  which  Maunder,' 
in  1868,  used  for  the  diagnosis  of  rectal  stenosis.  The  bloodless  method  of 
this  manual  exploration  consists  in  the  introduction  of  the  wliole  hand  through 
the  gradually  distended  anus  during  deep  chloroform  narcosis.  Great  narrow- 
ness of  the  outlet  of  the  ijelvis,  especially  in  men,  or  an  unusually  large  hand 
on  the  part  of  the  examiner,  may  interfere  with  the  practicability  of  this  mode 
of  exploration.  In  otlier  cases  the  introduction  of  the  hand  is  aided  by  nick- 
ing the  cutaneous  border  of  the  anus  in  several  places,  and,  in  exceptional 
cases,  division  of  the  sphincter  backwards  in  the  raphe  is  necessary.  The  result- 
ing incontinence  of  fseces  lasts  ten  to  twelve  days  (Simon).  After  the  hand 
has  been  introduced,  three  or  even  four  fingers  can  be  carried  still  further  up  into 
the  highest  jjart  of  the  rectum,  through  NClaton's  sphincter,  and  a  short  distance 
into  the  sigmoid  flexure,  and  by  raising  up  the  latter,  which  is  allowed  to  move  by 
its  mesocolon,  it  is  possible,  under  favorable  circumstances,  to  reach  the  region  of  the 
umbilicus,  as  I  saw  Nussbaum  do,  and  even  the  xiphoid  process.  In  this  way  differ- 
ent organs  in  the  abdominal  cavity  can  be  felt  through  the  sigmoid  flexure.  The 
method  of  this  manual  exploration,  v,'hich  is  always  made  under  chloroform,  appears 
to  be  without  danger  when  carefully  done — a  certain  amount  of  force  is  unavoidable ; 
but  yet  it  is  by  no  means  an  indifferent  operation,  and  it  sliould  be  made  use  of 
only  when  there  is  actual  need  of  it,  when  important  diagnostic  information  can, 
with  a  great  degree  of  probability,  be  expected  from  it,  or  therapeutical  ends  at- 

'  The  same  is  true  of  examination  with  a  rectal  mirror,  or  with  a  broad  vaginal 
speculum  arranged  for  the  purpose.  But  still  these  can  be  advantageously  employed  to 
render  visible  a  colon-,  or  ileo-cajcal-invagiaation,  that  has  been  forced  down  into  the 
rectum,  or  a  tumor,  polyp,  foreign  body,  etc.,  and  may  sometimes  have  a  diagnostio 
and  therapeutic  value. 

2  Transaction  of  the  First  Congress  d.  deutsch.  Gesellsehaft  f.  Chirurg.  Berlin.  1872; 
and  Langenbeck's  Archiv  f.  klin.  Chirur.  1873.  15.  Bd.  S.  99. 

^Lancet.  1868.    Med.  Times.  1869. 
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tained,  as  in  the  case  of  a  foreign  body,  before  the  performance  of  laparotomy  or 
colotomy,  etc. 

We  have,  finally,  to  mention  another  means  of  determining  the  location  of  the 
constriction  or  occlusion — that  is,  the  injections  employed  by  Amussat  and  Monro 
with  tliis  view,  which  aim  to  show  the  capacity  of  that  portion  of  the  intestine 
whicli  lies  below  the  obstruction.  The  diagnostic  value  of  this  mode  of  examina- 
tion is  very  limited.  Only  when  the  obstruction  is  situated  very  low  in  the  rec. am 
can  its  presence  be  inferred  from  the  fact  that  injections  of  water,  as  often  as  they 
are  used,  flow  or  are  in  a  measure  driven  immediately  out  again  with  considerable 
force,  and  that  often  after  even  a  little  water  has  been  injected  the  further  working 
of  tlie  pump  is  notably  resisted.  On  the  other  hand,  the  possibility  of  injecting  large 
quantities  of  liquid  shows  the  absence  of  occlusion,  although  not  of  constriction  of 
the  rectum  or  lower  part  of  the  colon.  This  is  liable  to  lead  to  many  mistakes.'  The 
accidental  obstruction  of  the  rectum  by  a  hardened  mass  of  freces,  the  contraction 
of  N^laton's  sphincter,  can  produce  the  same  results  as  a  stenosis  or  occlusion. 
Moreover,  numerous  examples  have  shown  that  still  larger  quantities  of  water  can 
be  injected  through  a  constriction  whicli  presents  an  insurmountable  obstacle  to  the 
fsBcal  masses  coming  from  above  downwards,  because  its  upper  orifice  is  covered 
by  a  valve-like  fold  of  mucous  membrane.'  The  capacity  of  the  intestine  for  injec- 
tions varies  extraordinarily  in  healthy  people,  and  all  attempts  to  draw  fixed  rules 
for  determining  the  position  of  the  obstruction  from  the  amount  of  water  tliat  can 
be  injected  have  been  unsuccessful.^  The  amount  that  can  be  injected  and  the 
promptness  with  which  it  is  again  evacuated  depend  upon  a  number  of  variable 
factors  in  each  case,  as,  for  example,  upon  the  distensibility  of  the  intestine,  its 
condition  of  contraction  (for  it  is  often  greatly  contracted  below  the  stenosis),  upon 
the  amount  of  the  intra-abdominal  pressure,  and  also,  other  things  being  equal, 
upon  the  quantity  of  gaseous  or  solid  contents  present  at  the  time,  upon  the  length 
and  position  of  the  colon,  etc. 

Moreover,  the  rapidity  with  which  injections  penetrate  the  intestine  varies 
greatly,  as  experiments  upon  the  cadaver  show.  While  small  amounts  of  liquid  are 
often  sufficient — when  the  colon  is  moderately  contracted  and  the  abdominal  pres- 
sure slight — to  reach  the  caecum,  in  other  cases  greater  opposition  is  made  to  its 


'  Thus  Cadge  (British  Med.  Joum.  1868)  performed  colotomy  in  a  case  in  which  the 
sound  could  be  introduced  only  six  inches,  and  injected  water  flowed  immediately  out 
again.    The  autopsy  showed  a  false  ligament  strangulating  the  ileum. 

'  /7.,  Watson,  Edinburg  Med.  Joum.  1871.  Mlaton,  L'Union.  1857.  89.  Brit.  Med. 
Joum.  1858. 

'  Brinton,  for  example,  laid  down  the  following  mle  :  if  500  cubic  ctmrs.  of  liquid 
oan  be  injected,  the  obstruction  cannot  be  lower  than  the  upper  end  of  the  rectum ; 
if  1,500  cubic  ctmrs.  can  be  injected,  it  cannot  be  lower  than  the  upper  end  of  the 
sigmoid  flexure.  In  a  case  of  occlusion  of  the  ascending  colon  4J  litres  were  injected, 
•^y  one  can  easily  convince  himself  by  a  few  experiments  upon  the  cadaver  how  un- 
reliable these  estimates  are. 
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advance,  and  it  is  only  after  the  lower  part  of  the  colon  and  the  rectal  ampulla 
have  been  distended  by  the  injection  of  large  quantities  that  the  liquid  makes  its 
way  into  the  transverse  and  descending  colon.  The  position  of  the  patient  is  an 
important  factor:  for  when  he  lies  upon  the  right  side,  the  passage  of  the  liquid  into 
the  ccecum  is  facilitated ;  when  upon  the  left  side,  it  often  becomes  impossible.'  We 
shall  again  take  up  the  effect  of  injections  when  considering  the  therapeutical  results 
that  can  be  obtained  by  means  of  them. 

Examination  per  vaginam  may  furnisli  important  diagnostic  infonnation  Ijy 
showing  the  existence  of  a  retro-  or  anteflexion,  of  a  tumor  arising  in  the  genital 
organs  or  in  the  wall  of  the  pelvis,  of  a  vaginal  hernia,  etc. 

Now  that  we  liave  discussed  tlie  patliology  of  occlusions  and 
constrictions  of  tlie  intestine,  we  shall  take  up  the  consideration 
of  their  different  anatomical  varieties  and  their  special  symptom- 
atic and  other  peculiarities. 


Internal  Strangulation  of  the  Intestine. 

Strangulatio  s.  Incarceratio  interna.     Etranglement  interne.     Innere  Darm- 

Einklemmung. 

Strangulation  by  Peritoneal  False-ligaments. 

These  are  the  products  and  remains  of  a  previous  peritonitis, 
and  unite  the  most  diverse  points  of  the  abdominal  and  pelvic 
walls  with  the  organs  and  sides  of  these  cavities.  These  ai-e 
represented  by  fine  and  tense,  sometimes  "cartilaginous,"  or 
thicker  strings  and  bands,  or  broad  membranous  expansions. 
Peritoneal  adhesions  are  drawn  out  into  long  ligaments,  in  con- 
sequence of  the  changing  relations  of  the  abdomen,  especially 
when  one  end  is  attached  to  a  movable  loop  of  the  intestines. 
The  way  in  which  false  ligaments  lead  to  internal  strangulation 
varies  greatly,  and  I  select  from  a  full  record  lying  before  me  the 
following  frequently  recurring  main  varieties  : 

1,  Strangulation  under  the  false  ligament. 

Formation  of  bridges  or  arcades  under  which  intestinal  loops 
become  engaged  and  strangulated. 

This  occurs  especially  with  short  bands  tightly  stretched  along  some  firm  surface, 
such  as  the  posterior  abdominal  wall,  or  especially  that  of  the  pelvis,  the  right  ihac 
fossa,  uterus,  etc.    Strangulations  of  this  kind  are  often  caused  by  ligaments  which 


'  HaU,  Monthly  Journal.  1846. 
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attach  tlic  two  parallel  sides  of  a  looi),  that  has  been  directed  vertically  upwards  by 
a  peritonitic  process,  and  bridge  over  the  corresponding  portion  of  the  mesentery. 
If  a  loop  of  intestine  becomes  incarcerated  under  this  bridge  the  bowel  becomes 
closed  at  four  points  simultaneously.'  Or  a  false  ligament  runs  transversely  to  the 
axis  of  the  intestine,  from  the  free  border  of  the  ileum  to  its  mesentery,  bridging  over 
the  point  of  union  between  the  intestine  and  mesentery.  If  an  intestinal  loop 
Iiecoraes  incarcerated  under  this  bridge  the  bowel  becomes  closed  at  three  points 
simultaneously.  Incarceration  is  also  not  unfrequently  caused  by  false  ligaments 
stretched  along  the  mesentery  ;  finally,  strangulation  is  very  frequently  caused  by 
ligaments  running  from  the  ccecum  or  vermiform  appendix  to  the  peritoneum  of 
the  iliac  fossa. 

2.  Strangulation  hy  simple  loops  or  nooses. 

This  requires  long  ligaments,  which  at  times  at  least  are  loose, 
such  as  are  found  mainly  in  the  abdominal  cavity,  in  the  nar- 
rower sense  of  the  term,  where  the  relations  of  the  parts  are  such 
as  to  allow  of  their  formation. 

Many  seem  to  believe  that  the  simple  snaring  of  the  intestine  in  the  loop  of  a 
false  ligament  can  take  place  without  ditRculty,  so  long  as  there  is  a  suita)jle  band. 
But  whoever  tries  the  experiment  upon  the  cadaver,  witli  artificial  ligaments,  soon 
convinces  himself  of  the  extraordinary  facility  with  which  the  normally  movable 
intestine  slips  out  of  such  rings.  If  we  examine  more  closely,  we  find  that  in  most 
cases  of  simple  snaring  the  strangulated  part  of  the  intestine  has  previously  possessed 
certain  peculiarities  by  which  the  occurrence  of  this  kind  of  strangulation  lias  been 
rendered  possible.  Thus  we  find  the  ends  of  the  loop  brought  together,  sometimes 
very  closely,  at  its  base,  in  consequence  of  chronic  mesenterial  peritonitis,  so  that  it 
is  distinct  from  the  adjoining  loops  and  stands  out  from  the  mesentery  in  a  condi- 
tioa  similar  to  that  in  which  we  find  the  sigmoid  flexure  when  it  has  been  twisted 
upon  itself.  It  is  evident  that  with  this  unusual  fixation  of  its  base  the  loop  must 
possess  abnormal  mobility. 

The  snaring  of  a  loop  thus  altered  occurs  in  different  ways.  Tlie  lax  band  may 
fomi  a  ring  or  spiral  between  its  fixed  points  a  and  h  (Fig.  1) 

ni  which  the  intestinal  loop  becomes  accidentally  engaged,  and        (fji  ^^^^ 
then  strangulated,  generally  in  consequence  of  unsuitable  at-  \:JL^^^ 
temi)ts  [on  the  part  of  nature]  to  liberate  it  (especially  by  the  z,-^^ 
Edition  of  a  second  loop  to  the  incarcerated  first  one').    Or  a  na.  1. 

'  E.  sr.,  Rokitansky,  1.  c.  Abbild.  by  Froriep,  1.  o.    MarsJiall  Hall,  in  Astley  Cooper,  1. 
Ahercromhie,  1.  c.,  p.  151.  Gazette  Medicale,  1852.    Druitt,  Med  chir.  Transact. 
Vol.  XXX.  245. 

^E.g.,  Catalogue  of  St.  Barthol.  Hosp.  No.  19.  Hilton,  Ooldiiig-Bird,  Med.  Chir. 
Trans.  Vol.  XXX.  1847,  1.     Fagcje,  1.  c.     Comato,  Virch. -Hirsch  Jahresb.  1871. 

Examples  of  this  kind  are  given  by  Rokitamky,  1.  c.  Abbildung  by  Froriep,  1.  c. 
'''ontague,  Gaz.  med.  de  Paris,  1853,  p.  717.  GurU7ig,  Lond.  med.  Gaz.  Dec.  1846. 
■Vonro,  1.  c. ;  and  many  others. 
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loop  of  intestine,  altered  as  above  clescribed,  falls  over  the  false  ligament,  twists 
around  and  under  it,  and  then  straightening  itself  out,  brings  the  previously  straight 
ligament  into  a  strangulating  spiral,  processes  which  can  be  easily  demonstrated  arti- 
ficially. If  this  process  is  repeated,  adoubleloop  is  formed.'  Intliisway  Vidal(l.  c.) 
saw  the  whole  small  intestine  included  in  a  double  loop  about  its  mesentery  and 
strangulated.  Since  the  first  incarceration  excites  very  active  peristaltic  motions,  it 
sometimes  liappens  that  the  rest  of  the  band  forms  a  second  noose.  Tlie  false  liga- 
ment takes  the  figure-of-eight  shape  witli  strangulation  of  two  or  even  several  intes- 
tinal convolutions.'  Sometimes  the  incarcerated  loop  is  repeatedly  twisted  aljout  its 

mesentery  at  the  point  where  it  is  crossed  by  the  ligament, 
and  thus  the  strangulation  is  increased.  In  other  cases 
the  incarcerated  loop  becomes  bent  at  the  strangulated 
point,  in  consequence  of  the  meteorism,  and  its  top  is 
dragged  down  into  the  true  pelvis. 

Another  kind  of  strangulation  which  belongs  here  is 
that  in  which  a  false  ligament,  attached  at  one  or  two 
points  to  the  intestine,  forms  a  ring  through  which  the 
wliole  of  the  intestine  included  between  the  two  points  of 
PiQ.  8.  attachment  of  the  ligament  passes.^    (Fig.  2.) 

3.  Strangulation  l)y  formation  of  a  simple  Tcnot  is  different 
from  simple  snaring. 

Cases  of  this  kind  are  often  described  inexactly  in  the 
records  and  not  unfrequeutly  misunderstood.  There  are 
several  kinds  of  this  knotting.  The  most  fi-equen't  is  the 
following.  The  long  and  loose  ligament  is  fastened  at 
one  end  to  a  loop  of  the  small  intestine  and  hangs  in  the 
form  of  a  simple  coil  (Fig.  3).  If  the  top  of  the  intestinal 
loop  passes  directly  through  the  coil  c,  a  simple  knot  is 
formed  about  the  piece  of  the  intestine,  as  shown  in  Fig. 
4.  It  is  evident  that  the  same  residt  can  be  produced  by 
the  coil  being  thrown  over  the  top  of  and  around  the 
intestinal  loop.  Another  and  rarer  kind  of  knot  is  made 
as  follows:  a  long  and  perfectly  loose  false  ligament 
forms  a  simple  coil,  like  that  shown  in  Fig.  1,  between  its 
points  of  attachment  a  and  &.  If  now  one  leg  of  the  so- 
formed  primary  noose  passes  through  it  we  have  a  knot 
like  that  shown  in  Fig.  5,  and  if  now  the  intestinal  loop 
passes  directly  through  c  (Fig.  5),  it  becomes  firmly  caught 


Fig.  3. 


Fio.  4. 


'  LeUdois,  Arch.  gen.  de  med.  1.  Ser.  XTII.  p.  230,  and  others. 
» Balrymple  in  A.  Cooper,  1.  o.    Mus.  of  Boston,  No.  495,  mentioned  by  DuchausBoy 
and  others. 

a  Bristowe,  Lond.  Path.  Soo.  XXI.    KiiUner,  Virch.  Arch.  Bd.  43. 
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aud  strangulated  (weaver's  knot.   Nodus  textorius).   Knots  made  by  false  ligaments 
after  the  fashion  of  tliosc  known  in  surgery  as  "  ansa  simplex,"  '  are  also  met  with.'^ 
A  common  characteristic  of  all  described  knots  is  that 
when  the  strangulated  intestine  is  freed  the  ligament  can 
immediately  be  drawn  out  straight.  if    "  ]] 

4.  A  false  ligament  splits  into  two  or  more 
bands,  thus  forming  huttonJiole-lilce  or  wider 
spaces  Avhich  catcli  and  strangulate  tlie  in- 
testine. 

This  kind  of  strangulation  occurs  especially  in  broader  band-like  false  mem- 
branes. Sometimes  the  ligament  spreads  out  at  its  point  of  attacliment  like  a  fork  or 
a  goose's  foot,  Avith  several  slits  between  the  bauds  leading  to  the  different  attach- 
raents.3  In  other  cases  a  slit  that  is  capable  of  strangulating  the  intestine  is  formed 
between  a  false  ligament  and  some  normal  fold  of  the  peritoneum  along  which  it 
runs.  This  has  been  seen  at  the  edge  of  the  Lig.  uteri  latum,""  along  the  Lig.  vesico- 
rectale,'  and  also  along  the  free  border  of  the  plica  mesenterico-mesocolica.* 


Fig.  5. 


1  See  Tvoschel,  Chir.  Verbandlehre.  Taf.  XI.  8. 

'Besides  the  above-mentioned  well-determined  kinds  of  knots,  others  are  sometimes 
described  which  are  quite  impossible  and  depend  upon  an  erroneous  apprehension  of  the 
anatomical  relations.  The  records  of  these  cases  are  often  injured  by  confused  and 
unskilful  descriptions. 

^Examples  of  kind  are  given  bp  Maunoury,  1.  c,  and  in  Diet,  des  Sciences  Med.  XXIII. 
p.  569.  Brun,  Bull,  de  la  Soc.  Anat.  1834.  Baser,  Journ.  f .  Chirur.  u.  Augenh.  v. 
AValter  und  Amon.  Bd.  2. 

*  Eutchinson,  Med.  Times.  1858. 

^Gueneau  de  Mimy,  Arch.  gen.  de  Mod.  1.  Ser.  T.  XXVI.  p.  258.  Rokitansky, 
Lehrb.  d  path.  Anat.  Bd.  IIL  3.  Aufl.  S.  190.  KUbs  (Hdb.  d.  path.  Anat.  2.  Lief.  S.  213) 
also  saw  in  one  case  the  excavatio  rectovesicalis  divided  into  two  compartments  by  an 
abnormally  developed  fold  of  the  peritoneum,  which  projected  into  the  middle,  in  such 
a  way  that  one  of  them  was  smaU  enough  to  grasp  a  loop  of  the  small  intestine  and  easily 
strangulate  it. 

'This  occasionally  sharp-edged  duplicature  of  the  peritoneum,  so  named  by  W. 
Gruher,  runs  from  the  lower  end  of  the  root  of  the  mesentery  of  the  small  intestine  to 
the  meso-colon  of  the  sigmoid  flexure.  The  fold  is  much  too  loose,  when  its  develop- 
ment IS  normal,  to  catch  the  small  intestine  and  produce  internal  strangulation.  But 
emce  I  have  studied  more  closely  the  anatomical  relations  of  the  intestines  and  mesen- 
tery, I  h.ive  seen  a  case  in  which  the  free  edge  of  this  duplicature  was  thickened  like  a 
fiddle-string,  and  separated  by  a  sort  of  split  from  the  rest  of  the  mesenterial  double- 
fold.  I  believe  I  am  not  wrong  in  thinking  that  the  internal  strangulation,  minutely 
described  by  Habershon,  1.  c,  p.  479,  was  one  produced  by  the  above-described,  prob- 
ably congenital  mesenterial  slit  m  the  Lig.  mesenterico-mesocoUcum.  Probably  M. 
Fleury's  case,  mentioned  in  the  Arch.  gon.  2.  Ser.  T.  XV.  p.  102,  belongs  here  also. 
VOL.  Vn.-34 
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5.  Finally,  we  have  to  mention  acute  Jcinlcing  caused  ly 
traction,  as  an  exceptionally  rare  kind  of  occlusion  of  the  intes- 
tine by  means  of  false  ligaments. 

This  has  only  been  observed  in  cases  in  which  the  false  ligament  was  attached  to 
portions  of  the  ileum  which,  like  tlie  uppermost  and  lowest  portions  of  the  small 
intestine,  have  a  short  mesentery.  Thus,  Louis  (1.  c.)  saw  symptoms  of  internal 
incarceration  appear  after  puncture  of  an  ovarian  cyst.  A  false  ligament  connect- 
ing the  cyst  and  the  lowest  part  of  the  ileum  was  so  stretched  by  the  falling-in  of 
the  thick-walled  cyst  that  it  bent  and  closed  the  ileum  Ijy  drawing  upon  it. 

Warren  (1.  c.)  saw  a  pedunculated  subperitoneal  fibroid  of  the  uterus  so  wedged 
in,  in  consequence  of  a  sudden  change  of  position,  between  the  wall  of  the  pelvis 
and  a  false  ligament  stretched  from  the  lowest  part  of  the  ileum  to  the  uterus,  that 
the  former  was  bent  and  occluded  by  the  traction  of  the  band  attached  to  it. 
Heller '  saw  a  loop  of  the  small  intestine  that  had  become  adherent  to  the  gravid 
uterus  bent  by  the  traction  and  occluded  when  involution  of  the  uterus  took  place 
after  delivery.    The  case  mentioned  by  W.  Gruber '  also  belongs  here. 

After  incarceration  by  false  ligaments  comes  naturally  incar- 
ceration of  tJie  intestine  in  slits  or  rings  produced  'by  the  imme- 
diate adhesion  of  organs  in  the  abdominal  or  pelvic  canities  to 
one  another  or  to  the  sides  of  these  cavities. 

Such  rings  and  slits  are  formed  when,  for  example,  the  free  end  of  a  large 
appendix  epiploicus  unites  with  an  adjoining  one,'  with  the  intestine,  the  pelvic 
or  abdominal  wall,  or  with  the  uterus,*  or  when  the  upturned  Fallopian  tube' 
becomes  adherent  to  the  latter.  The  forked  division  which  sometimes  takes  place 
at  the  foot  of  an  appendix  epiploicus  also  furnishes  rings  capable  of  causing  stran- 
gulation. This  is  more  frequently  produced  by  intestinal  loops  themselves 
which  have  united  with  the  uterus,  the  abdominal  or  pelvic  wall  (especially  in  the 
neighborhood  of  a  hernial  ring)  or  with  other  loops,'  in  such  a  manner  that  slita 
aud  rings  are  left  between  the  adhesions  in  which  another  intestinal  loop  becomes 
incarcerated. 

As  for  the  relative  frequency  of  the  above-described  various 
processes  of  strangulation,  that  of  strangulation  under  the  liga- 


'  Wurtemb.  Zeitschr.  f.  Chir.  I.  1851. 
^  Petersb.  Med.  Ztg.  1861. 

^  Holmes,  Transac.  of  Path.  Sec.  of  London.  XI.  111. 

Chvontek,  Oestrr.  Zeitschr.  f.  prakt.  Heilk.  1867. 
'  JDorilas,  Giom.  di  Med.  T.  L  p.  91. 

«  Rvkitansky,  1.  c.  Macpherson,  Glasgow  Med.  Joum.  1867.  Abercromhie, 
161.    Herrminn,  Petersb.  Med.  Zeitschr.  X.  3.    E2>pinger,  Prag.  Viertelj.  1873 


STRANGULATION-  BY  PERITONEAL  FALSE  LIGAMENTS.  £31 


ment  is  greater  than  all  the  others.^  While  short,  tightly- 
stretched  bands  act  in  this  way  almost  without  exception,  the 
formation  of  nooses  and  knots  requires  longer  and  looser  liga- 
ments. For  this  reason  the  latter  are  found  almost  exclusively 
in  the  abdominal  cavity  ;  while,  on  the  other  hand,  strangula- 
tion by  bridges  and  arcades  takes  place  there  too,  but  especially 

■  in  the  cavity  of  the  pelvis.  Furthermore,  while  only  a  very 
:  small  intestinal  loop  is  involved  in  strangulation  under  a  false 

ligament,  in  cases  of  formation  of  nooses  longer  intestinal  loops 
I  (up  to  five  feet,  Eppinger,  1.  c),  or  even  whole  bunches  of  them, 
become  incarcerated.    This  is  clearly  shown  by  statistics. 

It  is  commonly  asserted,  and  sought  to  be  proved  by  insufficient  statistics,  that 
incarceration  by  false  ligaments  is  much  more  frequent  in  women  tlian  in  men. 

■  There  is  supposed  to  be  a  reason  for  this  in  the  greater  frequency  of  peritonitic 
)  processes  arising  in  the  female  organs  of  generation.  Fuller  statistics  do  not 
i  support  this  theory ;  but  they  do  show  distinctly  what  differences  are  due  to  sex. 
]  It  is  true  that  peritoneal  adhesions  and  false  ligaments  in  the  pelvis  unquestionably 
(  occur  more  frequently  in  women,  and  we  find  that  incarceration  by  false  ligaments 
i  in  the  cavity  of  the  pelvis  occurs  four  times  as  frequently  in  women  as  in  men. 
1  But  this  excess  on  the  side  of  the  women  is  in  part  made  up  for,  as  the  following 
J  figures  show,'  by  the  fact  that  strangulation  by  false  ligaments  in  the  abdominal 
I  cavity  (including  the  upper  pelvis)  is  more  frequent  among  men  than  among 

>  women.  To  this  must  be  added  incarceration  by  false  ligaments  starting  from 
\  hemise  or  the  adjoining  parts,  which  is  also  more  frequent  among  men  than  among 

>  women.  The  frequency  of  strangulation  by  false  ligaments  is  thus  shown  to  be 
»  about  the  same  in  both  sexes. 

Incarceration  by  false  ligaments  occurs  most  frequently  in 
persons  between  twenty  and  thirty  years  of  age,  but  still  quite 
often  in  those  who  are  older.    Before  the  age  of  twenty,  on  the 

'  My  statistics  (thus  far  the  largest)  give  the  following  relations  : 


Strangulation  under  the  band   59  cases. 

Formation  of  knots  and  nooses   26  " 

Strangulation  in  a  slit  in  the  false  ligament   7  " 

Occlusion  by  traction.   4  " 

96  cases. 

'  Strangulation  by  peritoneal  false  ligaments  in  the  abdominal 

cavity  35  males.       23  females. 

Strangulation  by  peritoneal  false  ligaments  in  the  pelvic  cavity   8    "  33  " 


Strangulation  by  false  ligaments  having  their  origin  in  hernia.  9    "  3  " 

52  males.      59  females. 
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other  hand,  and  especially  in  early  childhood,  it  is  exceedingly 
rare. '  In  the  three  exceptional  cases  included  in  ray  statistics 
in  which  children  under  five  years  of  age  died  in  consequence  of 
incarceration  of  the  intestine  by  false  ligaments,  the  bands  were 
congenital  and  probably  the  products  and  remains  of  foetal 
peritonitis. 

As  a  rule,  the  portion  of  intestine  strangulated  by  false  ligaments  is  the  ileum. 
A  fact,  which  is  of  importance  in  incarceration  by  false  ligaments  and  also  in  those 
to  be  hereafter  described,  is  that  the  strangulated  intestinal  loop  has  often  been 
twisted  about  its  mesenterial  axis  at  the  point  of  strangulation  in  such  a  way  that 
the  two  sides  of  the  loop  cross  each  other. 

In  a  large  number  of  incarcerations  of  this  kind  the  subsequent  distention  by 
gas  is  of  importance  in  this  way,  that  it  often  makes  the  ligament  still  tenser  and 
the  strangulation  complete.  Sometimes  the  strangulating  band  becomes  inflamed, 
gangrenous,  and  finally  ruptures.  Recovery  as  a  result  of  this  can  occur  but 
seldom,  for  the  intestine  must  already  have  suffered  too  severely  before  the  tough 
band  had  become  gangrenous.  A  linear  mark  is  left  at  the  strangulated  point  in 
these  cases  of  rupture  of  the  false  ligament. 

The  course  of  these  kinds  of  internal  strangulation  is  ordinarily 
acute.  The  fatal  end  has  often  been  reached  in  ten,"  sixteen,  or 
twenty-four  hours,  in  other  cases  only  after  several  days.  In 
ninety-six  cases  the  average  duration  until  death  was  six  days. 
On  the  average,  strangulation  by  a  noose  has  a  more  rapid  course 
than  strangulation  under  a  false  ligament.  The  beginning  of  the 
affection  is  usually  as  acute  as  its  course,  and  not  unfrequently 
occurs  during  perfect  heal  th.  In  other  and  not  less  numerous 
cases  the  sudden  appearance  of  the  symptoms  of  strangulation  is 
preceded  by  prodromal  diarrhoeas  or  a  constipation  lasting  for 
several  days,  sometimes  by  prolonged  chronic  abdominal  dis- 
turbances depending  upon  chronic  peritonitis,  or  by  the  signs 
of  constriction  of  the  intestine.  Sometimes  the  acute  beginning 
is  followed  by  partial  restoration  of  permeability.  Under  such 
circumstances  the  period  of  acute  strangulation  is  succeeded  by 
that  of  chronic  or  incomplete  incarceration. ' 


'  I  cannot  give  the  statistical  details  here. 

'  Beveridge,  Brit.  Med.  Joum.  18G8.— ZTaustora,  Neue  Samml.  auserl.  Abhdlg- 
XV.  St.  2.—Goutenot,  G-az.  des  h6p.  1852,  p.  439  ;  and  many  others. 
«  Aertzl.  Bar.  d.  k.  k.  allg.  Krankenh.  in  Wien.  1860.  S.  163. 
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Strangulation  by  the  Omentum. 

Strangulation  by  the  omentum  is  always  accomplished  by  the 
aid  of  previously  formed  adhesions.  There  are  various  ways  in 
which  this  is  done  : 

1.  Omental  ligaments.  These  produce  strangulation  in  the 
ways  already  described  in  full  under  the  head  of  false  liga- 
ments. 

Sometimes  the  entire  omentum  is  rolled  up  into  a  single  string  which  is  adherent 
and  imprisons  the  intestine.'  More  often  portions  of  the  omentum  have  separated 
in  the  form  of  ligaments,  especially  from  its  lateral  borders.  Adhesion  always  pre- 
cedes the  formation  of  such  isolated  cords.  The  fretting  of  the  omentum  tlius 
induced  leads  to  thickening  of  the  adherent  portions.  These  become  ligamentous 
and  gradually  separate  from  the  rest  of  the  omentum.  This  process  of  separation 
is  favored  by  tlie  peristaltic  action  of  the  intestines. 

The  omentum  is  especially  liable  to  form  adhesions  in  old  hernias,  and  the 
strangulation  of  the  contents  of  a  hernial  sac  between  the  omentum  and  the  wall 
of  the  sac  is  an  incident  well  known  to  surgeons.* 

2.  8lits  in  the  omentum  cause  strangulation  comparatively 
often. 

Sometimes  the  omentum  splits  up  into  numerous  ligaments,  which,  as  in  a  case 
of  Wagner's,^  attach  themselves  to  different  points  of  the  abdominal  and  pelvic 
cavities  and  cause  manifold  strangulations.  The  adherent  portion  of  an  omentum 
especially  divides  up  into  fork-like  processes  which  include  narrow  spaces  between 
them.* 

As  for  the  frequency  of  the  different  modes  of  strangulation 
by  the  omentum,  the  annexed  statistics  will  furnish  data.'  It 
has  been  asserted,  partly  upon  theoretical  grounds,  partly  upon 


'  E.  g.,  Hare,  Lend.  Path.  See.  Vol.  III.  111. 

'  For  details  see  Bourillon,  Gaz.  des  hop.  1860.    Arnaud,  Mem.  de  chir.  T.  II.  p. 
588.    A.  Cooper,  1.  c.    Streubel,  1.  c.    Oosseiin,  1.  c. 
'  Oesterr.  Med.  Jahrb.  IV.  Bd.  1833. 
Bourhier,  Clinique  de  Dupuytren,  T.  III.  p.  638.    Peacock,  London.  Path.  Soc.  I. 
97.    Wulff,  Petersburg.  Med.  Ztg.    1869 ;  and  many  others. 

'  Strangulation  under  the  omental  cord   20  cases. 

"         by  slits  in  the  omentum   22  " 

'*        by  nooses  formed  by  omental  hgaments   9  " 

~51 
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those  claimed  for  false  ligaments,  and  partly  upon  the  strength 
of  InsufRcient  statistics,  that  these  processes  occuiTed  more  fre- 
quently in  women  than  in  men.  My  larger  collection  gives  forty- 
three  males  to  fifteen  females.  The  greater  frequency  of  omental 
adhesions  in  the  pelvis  of  the  female  is  again  overbalanced  by 
the  greater  frequency  v^^ith  which  omental  adhesions  with  hernia 
and  the  surrounding  parts  occur  in  men. 

As  for  the  age,  course,  and  all  other  relations,  we  can  only 
repeat  what  was  said  about  strangulation  by  false  ligaments. 


Strangulation  by  the  Mesentery. 

1.  Slits  and  holes  in  the  mesentery. 

In  the  majority  of  cases  these  are  found  in  the  mesentery  of  the  ileum  and  most 
frequently  at  the  lowest  part  of  the  ileum,  especially  in  the  neighborhood  of  the 
caecum.  They  are  rarely  in  the  jejunum,  and  most  rarely  in  the  mesentery  of  the 
middle  of  the  ileum.  In  exceptional  cases,  strangulation  has  occurred  in  slits  in 
the  transverse  and  descending  meso-colon,'  or  in  the  mesenteiy  of  the  appendix 
vermiformis.'  Nothing  definite  is  known  as  to  the  way  in  which  these  mesen- 
terial openings  are  formed.  Many  of  them  are  certainly  congenital  (Rokitansky; 
comjiare  also  page  529,  note  6),  others  acquired.  Of  the  latter,  injuries  are  often, 
and  sometimes  probably  not  erroneously,  supposed  to  be  the  cause.  ^  Strangulation 
by  these  openings  occurs  either  in  the  ordinary  way,  or  by  the  formation  of  knots 
and  kinks,  the  origin  of  which  it  usually  is  not  difiicult  to  explain.* 

2.  Strangulation  under  a  tense  and  fixed  mesenterial  hand. 

If  a  loop  of  the  ileum  becomes  attached  to  any  suitable  point,  in  a  large  external 
hernia  or  to  the  female  genital  organs,  for  example,  the  corresponding  part  of  the 
mesentery  becomes  sometimes  tightly  stretched  along  the  posterior  wall  of  the 
abdomen  and  the  brim  of  the  pelvis.  An  intestinal  loop  may  now  pass  between  the 
tense  and  fixed  mesentery  and  the  posterior  abdominal  or  pelvic  wall.  I  know  of 
only  four  recorded  cases  in  which  this  has  been  observed. 

'  Z>e  Ham,  Rat.  Med.  T.  XI.  0.  III.  Tab.  2.  Brambilla,  quoted  by  Voigtel,  Handb. 
d.  path.  Anat.  S.  567.  Eembolt,  Oesterr.  Zeitschr.  f.  pract.  Heilk.  No.  G.  1865. 
Davies,  Edin.  Journ.  1845.  Lubl,  Oesterr.  Zeitschr.  d.  Ges.  d.  Aerzte  in  Wien.  1841.  I. 
1.  154. 

2  Partridge,  Lond.  Path.  Soc.  Vol.  XII.  110. 

^  '  E.  g.,  RoSer,  Journ.  f.  Chir.  u.  Augenheilk.  von  Walther  und  Amon.  Bd.  2. 

*  I  refer  to  Albers,  Atlas  d.  path.  Anat.  Tab.  XXI.  Text  IV.  Abth.  I.,  and  Casper's 
Wochenschrift.  1837.  Rokitamky,  Oesterer.  med.  Jahrb.  X.  1836.  Tayhfs  Brit.  Med. 
Journ.  1871. 
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Strangulation  in  Slits  and  Holes  in  Different  Organs  and  Parts  of  Organs. 

Of  this  rare  occurrence  I  have  to  mention :  strangulation  of  the  intestine  in  a  slit 
in  the  suspensory  ligament  of  the  liver  (Barth'),  in  the  broad  ligament  of  the  uterus 
i^Ertl,'  Quain,^  and  Bericht  des  Wiener  allg.  Krankenh.  1863.  S.  80),  also  strangula- 
tion by  a  tear  in  the  uterus  (Percy*),  tear  in  the  bladder  (Cloquet*),  strangulation  by 
a  double  perforation  of  the  intestine  (Schiippel^),  or  by  perforation  of  the  rectum 
(Brodie,'  W.  Gruber,^  Stein,'  Adelmann'").  Finally,  four  cases  belong  here  in  which 
an  intestinal  loop  entered  a  hole  made  in  the  peritoneum  by  an  injury  or  during  an 
operation  and  became  strangulated  there  (18  Jahrb.  d.  deutschen  iirztl.  Ver.  in 
Petersb.  1836-1837,  Reich",  Guillot  and  Chassaignac". 


Strangulation  by  Diverticles." 

Anatomy. — The  real,  or  Meckel's,  diverticle  is  found  only  in  the  small  intestine, 
at  an  average,  although  variable,  distance  of  from  one  to  three  feet  above  the  ileo- 
ciEcal  valve.'''  It  always  arises  from  the  part  of  the  intestine  opposite  the  insertion  of 

'  Schmidt's  Jahrb.  Bd.  96.  S.  207.  Brodie,  Lancet.  1837. 

'  Allg.  Wien.  med.  Ztg.  1864.  » Virch.  Arch.  XXXII.  2.  Heft.  205. 

3  Lond.  Path.  Sue.  XII.  103.  «  Schmidt's  Jahrb.  84.  Bd.  S.  306. 

^Dict.  des  sciences  med.  Art.:  Ruptures.        '"Prag.  Viertelj.  1863.  2.  42. 

'Mus.  Dupuytren.  No.  182.  "  Schmidt's  Jahrb.  Bd.  110.  S.  202. 

« Arch.  d.  Heilk.  Bd.  VII.  1866.  167.  Both  quoted  by  Duchaussoy,  1.  c. 

Meckel,  Handb.  d.  path.  Anat.  1.  553,  and  in  Reil's  and  Autenrieth's  Arch.  IX. 
Heft.  III.  Sandifort,  Obs.  anat.  Path.  Lugd.  Bat.  1777.  L.  I.  C.  X.  Oualth  v. 
Doveren,  Passio  ihaca  subito  lethalis.  Spec.  obs.  Acad.  Grouing.  et  Lugd.  Bat.  1765. 
*  5.  §  4.  p.  79.  Fal/c,  De  ileo  e  diverticulis.  Diss.  Inaug.  Beroi.  1835.  Schroder,  Dis- 
jrt.  luaug.  Erlangen.  1854.  Froriep's  Chir.  Kupfert.  343.  Weimar.  1836.  Heft.  68. 
Monro,  Morb.  Anat.  1811.  Tab.  20.  p.  539.  Eschricht,  Miller's  Arch.  f.  Anat.  Phys.  etc. 
1834.  W.  Ch'uber,  Petersb.  Med.  Ztschr.  I.  33.  John  Strutheis  Anat.  and  Phys. 
Observ.  I.  1854.  157.  Caziii,  Arch.  gon.  6.  Ser.  1.  p.  475.  1863.  M.  Parise,  Gaz.  des 
hop.  1851.  Malgaigne,  Bull,  de  I'Acad.  de  Med.  T.  XVL  p.  373.  T.  XVIL  p.  28.  liiis- 
fdd.  Diss.  Inaug.  Berlm.  1853.    Joh.  Wagner,  Med.  Jahrb.  d.  osterr.  St.  IV.  Bd.  1833. 

In  exceptional  cases  this  distance  is  still  greater.  Thus  in  the  London  Museum 
there  is  a  real  diverticle  situated  fifty-four  inches  above  the  cjBcum ;  another  preparation 
(No.  1819,  50)  shows  a  diverticle  in  the  middle  of  the  ileum.  William  Major  (Lancet,  Vol. 
I-  1840.)  describes  most  minutely  a  diverticle  on  the  jejunum,  and  in  the  Aerztl.  Bericht. 
dea.  allg.  Krankenhauses  in  Wien  for  the  year  1862  (p.  221),  mention  is  made  of  a  real 
diverticle  seven  inches  long,  situated  at  the  junction  of  the  jejunum  and  ileum.  Such  an 
abnormally  high  diverticle  can  moreover  be  understood  by  the  aid  of  embryology.  If 
for  any  reason  the  development  of  the  anterior  arm  of  the  middle  intestinal  loop  is 
checked  the  greater  part  of  the  small  inte.stiue  is  formed  by  the  posterior  or  lower  arm. 
la  such  a  case  the  diverticle  must  be  abnormally  high.    (Consult  Embryology.) 
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the  mesentery,  aud  is  composed  of  all  the  layers  with  the  general  characteriBtics  of  tlie 
small  intestine.  Its  length  averages  from  two  to  four  inches,  hut  varies  between  that 
of  a  blunt  peg-like  projection  (Riisfeld)  and  ten  inches  (Dexpers').  It  is  usually  nar- 
rower than  the  intestine,  and  is  given  ofE  from  it,  sometimes  at  a  right  angle,  some, 
times  at  a  more  or  less  acute  one.  Its  form  is  most  frequently  cylindrical  with  a 
conical  end.^  It  is  sometimes  bent,  constricted,  i^ouched,  or  supplied  with  one  or 
more  knob-like  swellings — secondary  false  diverticles.  The  diverticle  often  has  a 
small  sickle-shaped  mesentei-y,  starting  from  the  mesentery  of  the  intestine,  and 
carrying  a  vein  and  an  artery  arising  from  the  superior  mesenteric  artery.  Tiie 
end  of  the  diverticle  is  usually  free,  though  it  may  be  attached  to  the  mesentery, 
the  small  intestine,  cajcum,  pelvic  organs,  anterior  abdominal  wall  in  the  linea  alba 
under  the  navel,  or  to  the  latter  itself.^ 

A  stout  band,  called  the  ligamentum  terminale  (the  obliterated  vasa  omphalome- 
senterica),  sometimes  arises  from  the  free  end  of  the  diverticle  or  laterally  from  its 
liody,  and  is  adherent  to  some  point  in  the  abdominal  or  pelvic  cavities,  or  some- 
times floats  freely  between  the  intestinal  convolutions,  and,  exceptionally,  is  split 
into  two  or  more  bands.  This  band  is  often  hollow  for  a  short  distance  from  the 
free  end  of  the  diverticle. 

We  must  now  mention  certain  congenital  ligaments'*  which  are  most  closely  con- 
nected genetically  with  the  formation  of  diverticles,  and  frequently  cause  internal 
strangulation.  I  consider  it  desirable  to  discuss  this  circumstance  with  some  detail, 
because  the  origin  of  the  ligaments  is  entirely  misunderstood,  and  they  are  usually 
looked  upon  erroneously  as  peritoneal  false  ligaments.  As  is  M-ell  known,  the  real 
intestinal  diverticle  is  due  to  the  ductus  omi^halomesaraicus  remaining  patent.  (For 
details,  consult  books  on  Embryology. 5)  It  may  happen,  that  while  the  ductus  is 
completely  obliterated  down  to  the  ileum  and  thus  no  diverticle  can  be  formed,  its 
obliterated  vessels  may  remain  in  the  form  of  a  solid  cord  attached  to  tliat  point  of 
the  ileum  where  diverticles  are  usually  found. If  the  cord,  wliich  originally 
stretches  from  the  navel  to  the  lower  part  of  the  ileum  and  can  likewise  remain  in 
that  position,'  breaks  loose  from  the  navel,  the  end  that  thus  becomes  free  may, 


'  Rec.  de  mem.  de  med.  milit.  1867. 

'  In  two  cases  a  pancreas  accessorium  has  been  found  at  the  free  end  of  an  intestinal 
diverticle,  a  formation  as  interesting  as  it  is  difficult  to  explain.  (Zenker,  Neumann, 
Wagner's  Arch.  d.  Heilk.  XI.  1870.) 

'  In  such  a  case  the  diverticle  may  be  hollow  up  to  the  navel.  Beck,  Miinchner 
illustr.  Med  Ztg.  TI.  Bd.  Prager  anat.  Mus.  No.  479  and  805.  Meckel,  1.  c. ,  N.  Ward, 
Path.  Soc.  of  London.  VII.  205. 

The  theory,  so  frequently  met  with,  that  many  congenital  ligaments  in  the 
abdominal  cavity  are  the  remains  of  amniotic  (!)  cords,  shows  complete  ignorance  of 
embryology. 

'  Kulliker,  Bntwlcklungsgeschichte.    S.  363. 

« Schroder,  1.  c. ;  Wriffner,  1.  c.  ;  Snvojwvlo,  1.  o. 
Wilks,  Trans,  of  Path.  Soc.  of  London,  XVI.  126. 
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under  suitable  conditions,  become  again  attached  at  any  point  of  the  abdomen ;  and 
in  tiiis  way  wc  meet  with  ligaments  which,  starting  from  a  point  on  the  ileum,  from 
one  to  three  inclies  above  the  ileo-co2cal  valve,  are  inserted  into  the  mesentery,  into 
any  part  of  the  small  intestine,  or  into  the  pelvic  viscera,  etc. 

Tlie  ligament  may,  however,  become  separated  at  its  point  of  Insertion,  and  the 
end  tliat  is  thus  made  free  may  attach  itself  anywhere.  "We  then  find  cords  which 
-tart  from  the  navel  (or  the  abdominal  wall  immediately  below  it),  and.  extend  to 
'ine  point  of  the  abdominal  cavity.'  These  cords  are  sometimes  hollow  for  a  cer- 
tain distance''  (Wilks,  1.  c).  Finally,  I  must  also  make  mention  of  other  congeni- 
tal ligaments  hitherto  misunderstood,  which  also  have  a  most  close  genetic  connec- 
tion with  the  formation  of  a  diverticle.  These  are  cords  which  start  from  the  mesentery 
very  close  to  the  intestine,  at  tlie  usual  height  at  wliich  diverticles  are  given  off,  and 
run  upwards  towards  the  root  of  the  mesentery,  to  which  they  become  attached. 
These  ligaments,  starting  from  the  mesentery,  and  naturally  never  found,  hollow, 
are  nothing  else  than  the  ol)literatcd  vasa  omphalomesenterica,  not  the  portion  lying 
between  the  intestine  and  the  navel,  but  that  included  between  the  intestine  and  the 
main  blood-vessels  in  the  root  of  the  mesentery.  A  beautiful  preparation,  made  by 
Dursy,  convinced  me  that  the  vessels  running  along  the  ductus  omphalomesentericus 
from  the  yitellus  represent,  after  passing  the  point  where  they  cross  the  middle  in- 
testinal loop  to  reach  tlie  root  of  the  mesentery,  an  isolated  cord  {JSJ  in  Fig.  G,) 
between  whicli  and  the  mesentery  a  bristle  (Fig.  6. 
probe  S)  can  be  freely  passed  along  the  whole  length 
of  the  cord.  Tliis  disjiosition  may  remain,  as  exam- 
ples show,  until  later  periods  of  life.^  Sometimes  the 
ductus  omphalomesentericus  is  obliterated  as  usual, 
and  nothing  shows  the  connection  between  the  em- 
bryonal middle  intestine  and  the  vltellus  excei^t  the 
above-described  peritoneal  cord  (Fig.  6  JS)  represent- 
ing the  vasa  omphalomesenterica  between  the  small 

intestine  and  tlie  root  of  the  mesentery,  which  remains        r,     ,  • 

B,  Abdominnl  wiill  m  the  neif!:h- 

as  a  ligament,  between  which  and  the  mesentery  the    borhood  of  the  imvoi.    The  rest  is 

_  •'  explained  in  the  text.   C,  Coeciim. 

intestine  may  become  strangulated.    The  accompany- 
ing diagrammatic  figure  needs  no  further  explanation  ;  it  appeared  to  me  to  be  neces- 
~ai7  to  the  understanding  of  the  foregoing.    Each  one  of  the  three  parts,  L  (Lig. 

'  Spangenberrj,  Arch.  f.  Phys.  v.  Meckel.  V.  Bd.  S.  87. 

'  Several  cases  are  recorded  in  which  the  diverticle  was  hollow  up  to  the  navel  (to 
which  it  adhered),  and  after  the  umbilical  cord  was  divided,  fasces  were  evacuated 
through  it,  sometimes  with  simultaneous  prolapse  of  the  diverticle  in  the  form  of  a  red 
tumor  of  mucous  membrane.  (Siebold  quoted  by  Schroder,  1.  c.  Also  Duhoi.%  Dull,  de 
la  Soc.  anat.  1838.  W.  Kin(j.  Guy's  Hosp.  Rep.  1843.  Broadbent,  Path.  Soc.  of  London. 
\'VII.  Webn.er,  Dissert,  Halae  1854.  Gesenius,  Joum.  f.  Kinderh.  I.  z.  1858.  Lond. 
'.niv  Coll.  Hosp.  Mus.  No.  5347.) 

'  Fctik,  1.  c.  with  a  good  picture.    C(yro7iel,  Schmidt's  Jahrb.  1857.  Bd.  96.  210. 
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terminale),  D  (Diverticle),  and  E  may  alone  persist,  or  all  three  may  be  present 
together '  (Falk). 

The  kinds  of  strangulation  caused  by  diverticles  are  essen- 
tially the  same  as  those  caused  by  false  ligaments. 

1.  Strangulation  under  the  diverticle  or  its  terminal  band. 
This  is  by  far  the  most  frequent. 

The  free  end  of  the  diverticle  is  especially  likely  to  unite  -with  the  intestine  or 
with  the  mesentery,  and  thus  form  a  ring  through  which  an  intestinal  loop  may  pass 

and  become  grasped.  Cases  are  not  rare, 
like  tliose  described  by  Rokitansky  and 
pictured  by  Froriep,  in  Axhich  the  termi- 
nal band  of  the  diverticle  becomes  at- 
tached to  a  higher  point  on  the  ileum, 
and  the  whole  of  the  convolution  lying 
between  the  diverticle  and  the  insertion 

a.  Insertion  of  the  L.g.  Lminale  in  the  mescn-  t^^^  terminal  band  becomes  StrangU- 

tery  of  the  ileum.  latcd  Under  the  latter  (Fig.  7). 

2.  The  long  loose  Ugamentum  terminale  of  the  diverticle  gives 
rise  to  the  formation  of  loops  and  knots  in  exactly  the  same  way 
as  that  already  described  in  detail  under  the  head  of  false  liga- 
ments. 


'  The  diverticulum  spurium  is  an  acquired  formation,  caused  by  the  hernial  projection 
of  the  intestinal  mucous  membrane  through  a  gap  in  the  muscular  coat  ("  hemie  tuiii- 
caire  "  of  Cruveilhier).  This  false  diverticle  is  composed  only  of  mucous  membrane  and 
peritoneum,  and  almost  always  arises  at  the  insertion  of  the  mesentery  into  the  intes- 
tine, and  makes  its  way  between  the  two  layers  of  the  mesentery,  separating  them  from 
each  other.  It  occurs  in  the  descending  and  lower  horizontal  duodenum,  more  rarely 
in  the  jejunum,  and  most  frequently  in  the  large  intestine,  especially  in  the  sigmoid 
flexure  and  the  rectum,  usually  in  old  people  suffering  habitually  from  constipation. 
Diverticula  spuria  are  sometimes  formed  above  constrictions  of  the  intestine  (Morgagni). 
In  the  large  intestine  they  are  often  present  in  large  numbers  and  of  different  sizes, 
scattered  all  along  the  insertion  of  its  mesentery.  Alibert  counted  two  hundred  in  the 
colon,  and  Schroeder's  and  A.  Cooper's  fine  plates,  as  well  as  Bristowe's  and  Sidney 
Jones's  pictures  (Lond  Path.  Soo.  Vol.  VI.  191,  Vol.  X.  132),  testify  to  the  number  of 
such  false  diverticles.  Fiedler  describes  diverticles  of  the  large  intestine  compo.?ed  of 
alUhe  tunics  (Denlcschr.  d.  Gesellsch.  f.  Natur.  u.  Heilk.  Dresden.  1868).  Strangula- 
tion by  false  diverticles  is  as  rare  as  it  is  common  by  the  real  ones.  (Fnno,  Union  m6d. 
1849,  p.  238.)  On  the  other  hand,  the  latter  may  lead  to  formation  of  concretions  with 
their  consequences,  to  ulceration,  and  in  this  way  to  peritonitis  perforativa. 
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3.  Occlusion  at  the  point  of  origin  of  the  diverticle  by 
traction. 

This  occurs  in  the  following  way :  the  diverticle  attached  to  the  abdominal  wall 
by  a  ligamentum  terminale  becomes  so  stretched,  in  consequence  of  meteorism,  that 
the  lower  part  of  the  small  intestine  (fastened  down  by  a  short  mesentery)  is  drawn 
upon  and  bent  at  the  origin  of  the  diverticle  to  such  an  extent  that  its  lumen  is  ob- 
literated (Falk,  Wilks,  1.  c).  Occlusion  by  traction  also  may  occur  when  meteor- 
istic  intestinal  loops  become  engaged  under  the  terminal  ligament,  and,  although 
not  themselves  strangulated,  stretch  the  ligament  to  such  an  extent  that  the  lumen  of 
the  intestine  becomes  closed  at  the  point  of  origin  of  the  diverticle.  In  both  cases 
the  obstruction  of  the  intestine  increases  the  meteorism,  and  tlus  in  turn  increases 
the  traction. 

4.  ^tTangulation  hy  real  "  diverticular  knots  ("anse  diver- 
ticuiaire"). 

We  have  already  said  that  the  terminal  ligament  of  the  diverticle  may  form 
nooses  and  knots  in  exactly  the  same  way  as  false  ligaments  do.  Only  a  free  diver- 
ticle, one  without  a  terminal  band,  can  make  a  knot.  It  is 
noticeable  that  straight  diverticles,  with  a  pouch-like  dilatation 
of  the  free  end,  form  these  knots  with  especial  frequency,  and 
one  might  be  led  to  consider  the  swelling  of  the  free  end  as 
secondary  to  the  tying  of  the  knot,  were  it  not  that  this  form 
is  also  frequently  found  when  there  has  been  no  strangulation  ; 
we  must,  therefore,  rather  believe  that  on  the  contrary  this  dila- 
tation of  the  end  of  the  diverticle  favors  the  formation  of  a  knot.  The  first  kind 
of  strangulation  is  the  one  that  results  when  the  fi'ce  diverticle  coils  around  a  loop 
of  the  small  intestine  and  ties  a  real  knot. 
Before  the  incarceration  takes  place  the  diverti- 
cle forms  a  ring  into  which  its  own  free  end 
projects.  (Fig.  8.)  If  now  an  intestinal  loop 
passes  from  below,  a,  through  c,  it  carries  the 
pouched  end  along  and  ties  the  knot.  Or  the 
intestine  passes  from  above,  h,  through  c,  pushing 
the  pouched  end  to  one  side,  and  then,  on  at- 
tempting to  return,  draws  it  along  with  it,  and 
thus  prevents  its  own  escape  by  tying  the  knot. 
The  anatomical  specimen  always  shows  which 
of  these  two  processes  has  taken  place,  for,  in 
the  first  case,  the  strangulated  loop  and  the 
pouched  loop  are  on  the  same  side,  and,  in  the 
second  case,  they  are  upon  opposite  sides  of  the 
ring.  Still,  for  many  knots  of  this  kind  the  possibility  of  an  active  participation 
by  the  diverticle  cannot  well  be  precluded. 


Fio.  9. 
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Another  way  in  which  the  diverticle  can  form  a  knot  is  that  in  which  the  knot 
is  made,  not  by  the  diverticle  alone,  but  in  connection  with  the  intestinal  loop 
from  which  it  arises.  The  accompanying  iigure,  representing  a  knot  of  this  kind 
(Pig.  9),  renders  a  detailed  description  unnecessary. 

The  comparative  frequency  of  the  diflFerent  kinds  of  stran- 
gulation by  diverticles  above  described  is  shown  by  the  annexed 
figures.^ 

Diverticular  strangulation  occurs  much  more  frequently  in  men  than  in  women. 
Of  my  statistics  of  sixty-six  cases,  fifty-two  were  in  males,  fourteen  in  females. 

It  also  occurs  most  frequently  between  the  ages  of  twenty  and  thirty  years,'  and 
is  likewise  very  frequent  between  the  ages  of  ten  and  twenty.  It  has  also  been  seen 
at  earlier  ages,  and  I  know  of  eight  cases  between  the  ages  of  two  and  ten,  and  one, 
the  youngest,  at  the  age  of  eight  months. ^  After  the  age  of  forty,  diverticular 
strangulation  is  exceedingly  rare.  I  find  only  two  cases  recorded  in  which  the  age 
was  more  than  thirty,  one  of  them  being  forty-eight  years  old,  and  the  other  de- 
scribed by  Eschricht  (1.  c.)  as  "  an  old  woman."  The  portion  of  intestine  incarcer- 
ated by  the  diverticle  is,  without  exception,  the  ileum,  as  in  the  other  kinds  of 
strangulation  above  described. 

The  course  of  this  kind  of  strangulation,  especially  that  due  to  the  tying  of  a 
knot,  usually  leads  promptly  to  a  fatal  result,  often  in  from  twelve  to  twenty-four 
hours.  The  average  dui'ation  of  this  kind  is  four  days,  of  strangulation  under  the 
diverticle  six  days. 


Strangulation  by  the  Appendix  Vermiformis. 

The  vermiform  appendix  repeats  the  same  processes  of  stran- 
gulation that  we  have  seen  caused  by  diverticles.  According  as 
its  free  end  becomes  attached  to  the  cfecum,  ileum,  ovary,  etc., 
bridges,  rings,  and  arches  are  formed,  which  may  lead  to  stran- 
gulation.   Sometimes  the  appendix  is  wound  in  the  form  of  a 

'  strangulation  under  the  diverticle  or  its  terminal  band  40  cases. 

By  nooses  or  knots  formed  by  the  ligamentum  terminale   14  " 

Diverticular  knots   12  " 

Acute  occlusion  by  traction   4  " 

<■  70  cases. 

'  Fagge's  opinion,  that  diverticles  are  found  more  frequently  in  people  under  than  in 
those  over  the  age  of  twenty,  is  not  supported  by  fuller  statistics.  The  average  age  of 
seventy  cases  vi^as  twenty-five  years. 

Ti-ier,  Pfaff's  Mittheil.  Jahrg.  III.  Heft.  9. 
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close  spiral — "instar  cornu  arietini"  (Riiysch) — or  of  a  snail- 
shell,  or  in  that  of  a  ring,  as  shown  in  Fig.  8.  If  now  an  intes- 
tinal loop  makes  its  way  into  it,  it  either  is  imprisoned  in  the 
spirals  (which  it  often  draws  out  still  longer),  or  it  transforms 
the  ring,  as  was  described  when  we  were  speaking  of  diverticles, 
into  a  real  strangulating  knot  of  the  appendix.'  The  compara- 
tive frequency  of  the  different  kinds  of  strangulation  is  shown 
by  the  annexed  figures.' 

The  statement  has  been  everywhere  accepted,  upon  the  strength  of  insufficient 
statistics,  that  strangulation  by  the  vermiform  appendix  occurs  much  more  fre- 
quently in  women  than  in  men,  because  the  relatively  frequent  pelvic  peritonitis  of 
the  former  more  often  gives  occasion  for  the  formation  of  adhesions.  Admitting 
this  to  be  so,  it  is  yet  completely  overbalanced  by  the  greater  frequency  of  inflam- 
mation and  consequent  adhesions  of  the  appendix  in  males.  Taking  the  figures  of 
Crisp,  Volz,  and  Crouzet  together,  I  iind  in  one  hundred  and  six  cases  of  inflamma- 
tion of  the  vermiform  appendix  and  typhlitis,  eighty-nine  males  and  seventeen 
females.  Corresponding  to  this,  of  thirty-four  cases  of  strangulation  by  the  appen- 
dix, twenty-one  were  males,  thirteen  females.  Wliat  was  true  of  the  age  with  refer- 
ence to  false  ligaments  is  also  true  here,  with  the  addition  that  cases  occur  still  more 
rarely  in  early  life.  The  youngest  person  mentioned  in  my  statistics  was  fifteen 
years  old.  The  average  age  was  forty  years.  The  strangulated  portion  of  the  intes- 
tine was  always  the  ileum,  with  one  single  exception,  when  it  was  the  caecum.  The 
course  and  duration  are  the  same  as  in  strangulation  by  the  diverticle. 


Strangulation  by  Internal  Hernia. 

If,  starting  from  a  purely  practical  standpoint,  we  designate 
0^%  internal  hernias  all  those  "in  which  no  tumor  visible  exter- 
nally appears,"  many  cases  of  hernia  obturatoria,  perinealis,  is- 
chiatica,  of  interstitial,  inguinal,  or  crural  hernia  would  have  to 

'  Recorded  examples  :  W.  Orubei;  Med.  Ztg.  Russlands.  1860.  Nos.  14-19.  Al.  Monro, 
Essays  of  a  Soc.  of  Edinb.  T  II.  Pfeiffer,  De  Laparotomia,  etc.,  1.  c.  Blbst,  Bayer, 
med.  Corresp  -  Blatt.  1845.  Fagge,  1.  c.  Bennet,  London  Path.  Soc.  IV.  146.  Raim- 
bert,  Bull  de  la  soc.  anat.  1837.  Lallemand,  Clmique  de  Dupuytren.  T.  III.  635. 
Bostan,  Arch.  g6n.  de  med.  XIX.  1.  Ser.  ;  and  many  others. 

'  Strangulation  under  the  adherent  appendix   28  cases. 

"         by  the  appendix  drawn  out  m  a  spiral   4  " 

"         by  the  formation  of  a  knot   4  " 

86  cases. 
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be  included.  Anatomrcally  speaking,  we  draw  the  line  correctly 
when  we  include  among  the  internal  hernias  those  which  lie 
entirely  within  the  abdominal  or  thoracic  cavities  (hernia  bursfe 
omentalis,  diaphragmatica,  intermesenterica,  interepiploica),  or 
which,  as  sub-  or  retro-peritoneal,  lie  parallel  to  the  abdominal 
wall  and  project  into  the  abdominal  cavity,  without  ever  making 
their  way  outwards,  even  when  their  size  increases.  In  contra- 
distinction to  these,  external  hernias  are  those  which  the  action 
of  the  diaphragm  forces  outwards,  and  which,  as  they  increase  in 
size,  always  appear  as  tumors  which  can  be  detected  upon  the 
outside. 

We  shall  first  speak  of  those  external  hernias  which  some- 
times exactly  resemble  internal  strangulation — that  is,  which 
present  no  hernial  swelling  and  no  special  symptoms  indicating 
the  anatomical  cause  of  the  incarceration. 

1.  We  have  to  mention  that  each  of  the  usual  external  her- 
nias (inguinal,  femoral,  ventral)  can  be  of  such  small  size  (hernia 
incompleta,  incipiens)  that  they  betray  themselves,  even  to  the 
most  skilful  observer,  by  no  signs.  This  is  especially  true  of 
femoral  hernia  in  fat  people  ;  but  it  has  also  repeatedly  oc- 
curred in  hernias  of  the  linea  alba,  of  Grimbernat' s  ligament,  and 
more  rarely  in  inguinal  hernia. 

2.  Those  interstitial  (intraparietal,  intermuscular)  hernias, 
standing,  as  it  were,  between  the  external  and  internal  hernias, 
such  as  arise  at  all  hernial  openings,^  but  most  frequently  in  the 
inguinal  canal,  sometimes  present  the  symptoms  of  internal 
strangulation.  When  they  enter  these  openings  they  follow  at 
first  the  usual  direction  towards  the  exterior,  and  then  turn  and 
pass  interstitially  between  the  muscles  and  fascia  of  the  abdom- 
inal wall.  These  hernias  may  appear  alone  or  in  connection 
with  an  ordinary  inguinal  or  femoral  hernia,  representing  a  col- 
lateral projection,  a  pocket  in  the  hernial  sac.  In  the  latter 
case  they  are  usually  the  result  of  previous  attempts  at  reduc- 
tion or  taxis.  Strangulation  of  an  interstitial  pocket  of  a  hernial 
sac  has  been  repeatedly  seen  associated  with  complete  mobility 
of  the  main  hernia. 

3.  Finally,  the  following  hernias,  which,  with  the  exception 

'  Hernia  juxta-inguinalis,  juxta-cniralia,  juxta-umbilicalia  (Cruveilhier). 
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ot  H.  foraminis  ovalis,  are  very  rare,  sometimes  resemble  "  in- 
ternal hernia."  We  mention  them  briefly,  referring  to  surgical 
text-books  for  the  details  : 

a.  Hernia  foraminis  ovalis  s.  obturatoria : '  Tumor  may  be  absent ;  pressure 
I  upon  the  region  of  the  foramen  ovale  is  painful ;  Romberg's  "  femoral  pain,"  con- 

<  sisting  of  formication  and  painful  tension  along  the  adductors  of  the  thigh  ;  four 
i  times  as  common  in  women  as  in  men ;  has  never  been  known  to  occur  before  the 
I  age  of  thirty,  and  in  most  cases  happened  after  the  age  of  forty. 

b.  Hernia  ischiatica  passes  through  the  sciatic  notch  on  the  upper  border  of  the 
]  M.  pyriformis ;  usually  forms  no  tumor  until  the  hernia,  increasing  under  the 
k  glutajus,  makes  its  appearance.    By  pressure  upon  the  overlying  sciatic  nerve  it 

<  causes  sciatic  neuralgia. 

c.  H.  perinwalis,  H.  labii  majoris  postica  a.  pudendi. 

d.  H.  rectalia  and  H.  vaginalis:  Complications  of  prolapse  of  the  rectum  or 
'  vagina. 

e.  H.  lumbalia  is  found  in  Jean  Louis  Petit's  triangle,  the  base  of  which  is 
1  formed  by  the  crest  of  the  ileum,  its  inner  border  by  the  sacro-luniballs  muscle,  and 
t  the  outer  border  by  the  M.  obliquus  abdominis  externus.  The  triangle  is  covered 
1  by  the  deey)  layer  of  the  fascia  lumbo-dorsalis,  through  which  the  hernia  makes  its 

way.' 

Let  US  now  take  up  in  order  the  different  "  internal  hernias y 
Hernia  Metro-peritonealis  Anterior  (Klebs), 

I  designated  by  the  French,  Hernia  intrailiaca,  antevesicalis,  "  Hernie  intrapel- 

■  vienne." 

The  hernias  included  under  the  common  name  of  hernia 
retro-peritonealis  anterior  are  in  fact  subperitoneal  hernial  sacs 
which  have  their  orifice  in  or  close  by  the  internal  inguinal  ring, 
;  from  which  they  spread  in  different  directions,  upwards  along 

■  the  ileo-psoas  or  iliacus  muscle  (H.  intrailiaca or  inwards, 


'  Thus,  John  Hilton  (Med.  Chir.  Transact.  Bd.  31.  1848.  p.  323)  performed  lapar- 
r  otomy,  thinking  he  had  to  deal  with  an  internal  strangulation,  and  he  found  a  hernia 
'  obturatoria,  which  he  reduced  from  within  the  abdomen.    Exactly  the  same  thing 
I  happened  to  Walter  Coul.son  (London  Lancet.  Vol.  II.  p.  303.  18G3). 
'  Larrei/,  Bull,  de  I'acad.  de  mod.  1869. 

'  Quesnoy,  Arch,  gi'^n.  de  med.  Ser.  VI.  T.  21.  Wagner,  Oesterr.  med.  Jahrb.  IV. 
■  1833.  Diltrich,  Prag.  Viertelj.  1845.  Lucke,  Lond.  Med.  Gaz.  1850.  v-  458.  Hanau, 
:  Diss.  Inaug.  Giessen.  1870 ;  and  others. 
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towards  the  bladder  (H.  antevesicalis^),  or  downwards,  behind 
the  horizontal  ramus  of  the  pubis  into  the  true  pelvis  (H.  retro- 
pubica,  "  H.  intrapelvienne  " 

Sometimes  one  of  these  internal  hernias  is  accompanied  by  no  additional  rup- 
ture ;  sometimes  an  inguinal  hernia  exists  simultaneously,  and  the  subperitoneal 
internal  one  represents  only  a  pocket  of  the  other.  In  both  cases  the  hernia  retro- 
peritonealis  anterior  has  been  supposed  to  be  secondary,  because,  when  it  existed 
with  inguinal  hernia,  it  was  thought  to  be  a  subperitoneal  pocket  of  the  hernial 
sac,  caused  by  repeated  attempts  at  reduction ;  and,  when  there  was  no  inguinal 
hernia  present,  as  the  result  of  the  reduction  in  mass  (reduction  en  bloc)  of  a  pre- 
viously-existing one.^  Others,^  basing  their  opinions  upon  good  grounds  (for 
example,  upon  the  occurrence  of  a  H.  retro-peritonealis  anterior  in  individuals  who 
have  never  had  an  external  hernia),  have  maintained  that  an  anterior  retro-peri- 
toneal hernia  may  arise  primarily — that  is,  without  any  preceding  inguinal  rupture. 
Still,  it  occurs  most  frequently  as  the  result  of  reduction  en  bloc,  for  the  hernial 
sac  of  a  strangulated  inguinal  hernia  can,  by  violent'  taxis,  be  loosened  at  all 
points  of  its  periphery,  especially  at  the  opening,  and  forced,  with  its  contents, 
into  the  retro-peritoneal  layer  between  the  peritoneum  and  the  fascia  transversalis. 
If,  as  many  surgeons  do,  we  class  anterior  retro-peritoneal  hernias  among  the 
"interstitial  hernias,"  it  is,  at  least,  proper  to  distinguish  them  by  the  name  "in- 
ternal interstitial "  from  those  external  ones  in  which  the  hernial  sac  lies  between 
the  different  muscles  or  between  them  and  the  fascia  transversalis. 

Among  the  anterior  retro-peritoneal  hernias  we  include  like- 
wise the  two  following  internal  hernias,  which  occupy  the  iliac 
fossa,  and  which  may  also  be  called  intrailiacse. 

'  Leneveu,  Bull,  de  la  see.  anat.  1837.  p.  289.  JTeriiu,  Recueil  period,  de  la  soc.  de 
med.  de  Paris.  T.  XI.  291.  Arnaud,  On  hernia,  pars  II.  Sect.  II.  p.  387.  Obs.  9 ;  and 
others. 

'  Cooper  Forster,  Guy's  Hosp.  Rep.  X.  p.  143.  Sanson,  Diet,  de  med.  et  de  chir. 
Tom.  IX.  Art.  Hernie.  Streubel,  Schmidt's  Jahrb.  Bd.  110.  S.  362.  Paris,  Surdeux 
varictes  nouvelles  de  hernie.  Miim.  de  la  soc.  de.  chir.  T.  II.  p.  417. 

3  Gosselin,  Le(^ons  sur  les  hem.  abdom.,  recueillies  par  Leon  Labbe.  Paris,  1865,  p- 
23.   Streubel  Ueber  die  Scheinreduct.  Leipzig.  1864.   Arnaud,  On  hernia,  1.  c. 

4  M.  Paris,  1.  c.  Faucon,  Arch.  gen.  de  med.  1873.  VL  21.  Compare  Ditlel.  Wien. 
raed.  Wochenschr.  XVIII.  7.  18G3.  The  largest  H.  retroper.  ant.  known  to  me  is  the 
one  described  by  Lehmann,  Schmidt's  Jahrb.  Bd.  118.  S.  119.  It  is  at  least  doubtful 
whether  Eberth's  case  (Huf  eland's  Journ.  1840.  IV.)  belongs  in  this  category. 

=  Dupuytren  (Le?ons  de  clin.  chir.  T.  V.  p.  549.  Ed.  2.  1839)  accepts  this  exclusively, 
others  believe  that,  if  the  predisposition  exists,  even  moderate  attempts  at  taxis  are 
sufficient  to  cause  reduction  in  mass.  Servier,  Mem.  cour.  de  I'ocolusion  intestinale. 
LiSge.  1870.  Streubel,  Verhdlg.  d.  med.  Gosellsch.  z.  Leipzig.  18G4.  Bd.  I.  Linhart, 
Vorles.  uber  Unterloibsbruchc.  Wurzburg.  1860. 
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Hernia  Interna  Vaginalis  Testixmli} 
Hitlierto  this  lias  been  seen  only  in  ciyptorcliids. 

As  is  well  known,  the  processus  vaginalis  peritonaei  arises  as  an  independent 
extension  of  the  peritoneum  into  the  scrotum,  at  a  time  when  the  testicles  are  still 
within  the  abdominal  cavity.  The  descent  of  the  latter  is  brought  about  by  the 
gubernaculum  Huuteri,  and  the  direction  of  the  traction  is  determined  by  the 
plica  gubernatrix  which  projects  into  the  vaginal  extension.  Under  certain 
circumstances  it  happens  that  the  j)rocessus  vaginalis  does  not  extend  into  the 
scrotum,  sometimes  not  even  into  the  inguinal  canal,  but  remains  in  the  iliac  fossa 
as  a  peritoueal  pouch.  The  descent  of  the  testicle  is  arrested  either  in  the  iliac 
fossa  or  at  the  abdominal  ring  of  the  inguinal  canal.  In  other  cases  the  processus 
vaginalis  appears  not  to  have  been  formed.'  The  testicle,  drawn  by  its  guiding 
band,  makes  a  fold  of  the  peritoneum  behind  it ;  but,  on  account  of  the  abnormal 
resistance,  it  does  not  pass  beyond  the  internal  abdominal  ring,  and  thus  forms  a 
peritoneal  ijouch  lying  upon  the  iliacus  or  psoas  muscle — our  H.  interna  vaginalis 
testiculi.  Finally,  a  normal  vaginal  extension  may  extend  into  the  scrotum,  and 
yet  the  testicle,  when  drawn  downwards,  may,  by  being  abnormally  attached  to  the 
peritoneum,  draw  it  after  itself,  and  thus  form  a  second  pouch.  Under  these 
circumstances  the  testicle  usually  descends  only  into  the  inguinal  canal,  but 
occasionally  even  into  the  scrotum.  In  this  way,  I  think,  can  be  explained  many 
Of  the  double  hernial  sacs  found  in  congenital  hernia.^ 

The  second  kind  of  internal  hernia  which  we  include  among 
anterior  retroperitoneal  hernias  is  the  one  to  which  attention  was 
called  by  Biesiadecki.' 


Hernia  lliaco-SiCbfascialis. 

The  peritoneum  of  the  iliac  fossa  is  continued  through  an  opening  in  the  iliac 
fascia  between  the  latter  and  the  iliacus  muscle,  and  thus  forms  a  hernial  sac,  the 

'  The  term  H.  externa  vaginalis  testiculi  is  applied  to  the  congenital  inguinal  hernia 
which  results  from  the  processus  vaginalis  remaining  open. 

'  Perhaps  because  the  abdominal  and  pelvic  walls  have  grown  too  rapidly  as  com- 
pared with  the  retarded  development  of  the  peritoneum. 

^  I  refer,  for  the  details  of  this  subject,  which  in  part  is  still  under  discussion,  to 
the  special  surgical  treatises  ;  also  to  Famon,  Arch.  gen.  de  med.  1873.  VL  21.  BouT' 
gm,  Gaz.  hebd.  1864.  No.  44.  Fages,  Rec.  de  la  soc.  de  med.  de  Paris.  T.  VII.  p. 
38-40.  Faucon  and  Broca  believe  that  many  cases  of  II.  interna  vaginalis  testiculi,  with 
cryptorchidism,  were  originally  external  inguinal  hernias,  which  were  reduced  en  bloc 
with  the  testicle,  during  childhood  (?).   M.  Paris,  Arch.  gen.  de  m6d.  VI.  0.  96 . 

*Unters.  aiia.  d.  path  anat.  Inst,  in  Krakau.  Wien,  1873  (Braumliller),  p.  19,  et  seq. 
VOL  VII  35 
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mouth  of  which  looks  upwards.  Tho  origiu  of  this  fossa  iliaco-subfascialis  is  ex- 
pLiiued  by  tlie  supposition  that  tho  tendon  of  the  psoas  minor,  whicli  lias  a  fan- 
shaped  attacluncut  to  the  iliac  fascia,  happens  to  be  unusually  strong,  and  forms  a 
fold  projecting  over  the  latter,  the  edge  of  which  is  afterwards  the  orifice  of  tliu 
hernia.  The  descending  colon  has  formed  part  of  the  contents  of  the  sac  in  all 
the  cases  thus  far  observed. 


Hernia  Duodenojejunalis. 

Synonyms:  "H.  retroperitonealis"  (Treitz) ;  H.  mesocolica  (A.  Cooper);  H. 
mesogastrica  interna  (W.  Gruber);  also  known  as  "H.  retroperitonealis  posterior; " 
and  H.  iutermeseuterica,  intermesocolica. 

A.  Gooper,  The  anat.  and  surg.  treatment  of  abdom.  hernia,  by  Aston  Key,  London, 
1837,  with  ]}\a.tGB.—Peacoch  Transact,  of  the  Path.  Soc.  of  London.  Vol.  II.  60, 
61,  with  plates. — Treitz,  Hern,  retroperiton.  Prag.  1857.  (Credner). —  W.  Gruber, 
Virch.  Arch.  Bd.  XLIV.  Lainbl,  Beob.  u.  Stud.  a.  d.  Geb.  d.  path.  Anat.  Prag. 
imo.—  Widdeyer,  Virch.  Arch.  'LX.—Pye- Smith,  Guy's  Hosp.  Rep.  XVT.  1871. 
Eppiiiger,  Prag.  Viertelj.  1870.  Bd.  103. — Laiidzert,  St.  Petersb.  med.  Zeitscbr. 
1871.  pp.  350-383. 

This  hernia  was  first  described  in  the  year  1776,  by  ]^eu- 
baner,  in  a  Jena  dissertation  ;  it  was  studied  more  closely  and 
beautifully  pictured  hj  A.  Cooper  ;  but  its  real  significance  was 
first  made  known,  and  it  was  thoroughly  investigated — his- 
torically as  well  as  anatomically — by  Treitz.  As  a  result  of  the 
researches  of  the  last-named  author,  and  of  the  lively  interest 
taken  in  it  by  the  anatomists  (W.  Grruber,  Waldej^er),  we  possess 
a  very  full  and  valuable  literature  upon  the  subject.  We  now 
know  of  forty-two  certain  and  four  probable '  cases  of  hernia 
duodenojejunalis,  which  completely  confirm  and  add  scarcely 
anything  new  to  the  account  given  by  Treitz  in  his  classical 
work. 

Anatomy. — If,  upon  the  cadaver,  the  great  omentum  and  transverse  colon  (Fig. 
10,  (7)  are  thrown  upwards,  and  the  mass  of  the  small  intestine  pressed  to  the 
right,  the  left  side  of  the  flexura  duodenojejunalis  {F)  is  exposed  encircled  by  a 
crescent-shaped  fold  of  peritoneum  (c),  the  plica  duodenojejunalis,  whose  concave 
edge  is  directed  to  the  right  and  somewhat  upwards,  its  upper  end  being  con- 


'  As  such  are  to  be  reckoned  the  cases  of  Hauff,  Bordenave,  Hesselbaoh,  and  Ridge- 
HUton. 
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tinuous  -with  the  lower  layer  of  the 
B  transverse   mesocolon   (m),  and  its 
lower  end,  with  the  serous  covering 
of  the  duodenum.    The  vena  mesen- 
terica  inferior,  on  its  way  to  join  the 
s|  splenic  vein,  passes  along  the  border 
.  of  the  lowest  part  of  the  plica ;  at 
I  a  variable  distance  from  the  edge 
•  of  the  lower  horn  is  the  arteria  colica 
(i  sinistra  (a  branch  of  the  mesenterica 
i  inferior)  supplying  the  left  part  of 
lithe  colon.     Behind  the  plica  is  a 
usually  shallow  pouch,  the  fossa  duo- 
i  denojejunalis  '  (Huschke),  which,  ac- 
>  cording  to  its  size,  contains  more  or  \\ 
less  of  the  convexity  of  the  flexura 
i  duodenojejunalis,  and,  under  certain 
circumstances,  the  whole  of  it,  in 
which  case  it  already  rei^resents  a  her- 
Bttia.   If  now  more  and  more  of  the 
jejunum  and  ileum  passes  into  the 
fossa,  its  cavity,  which  normally  is  fun- 
nel-shaped, broadens  into  the  form  of  a 
nbag  and  spreads  out  in  the  retro-peritoneal 
t  cellular  tissue,  partly  raising  up  the  perito- 
neum parietale  posticum,  partly  stretching 
it  and  using  it  for  its  hernial  sac.  The 
layers  of  the  transverse  and  descending 
mesocolon,  which  ultimately  are  wholly 
used  in  the  formation  of  the  pouch,  share 
the  same  fate  ;  the  transverse  and  descend- 
ing colon  become  intimately  adherent  to 
the  hernial  sac,  which  they  almost  sur- 
round.    The  hernia  can  increase  in  this 
■way  to  such  a  size  that  it  comprises  the 
whole  of  the  small  intestine  and  fills  the 
entire  square  of  the  colon  (Fig.  11).  The 
hernial  orifice,  meanwhile,  gradually  en- 
larges, for  the  lower  horn  of  the  plica 
duodenojejunalis  spreads  along  the  root 
of  the  mesentery,  often  as  far  as  to  the 
right  sacro-iliac  articulation.    The  border 


Fig.  10.   (After  Treitz.) 


Fig.  11.   (After  Treitz.) 


'  For  the  interesting  embryological  details  I  refer  especially  to  Treitz  and  Waldeyer,  1.  c. 
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of  the  hernial  opening  includes  the  vein  and  artery  above  mentioned,  forming  & 
stout  ring  which  renders  any  enlargement  of  the  orifice  in  tliat  direction  impoKsiblc. 

The  form  of  the  plica  duodenojejunalis,  -with  its  concavity  towards  tlie  right, 
and  its  position  on  tlie  left  of  the  vertebral  column,  causes  the  hernias,  almost  with- 
out exception,  to  develop  towards  the  left  side  of  the  abdomen.  But  if,  under 
especial  circumstances,  the  crescent  of  tlie  plica  is  so  arranged  that  its  concavity 
faces  to  the  left,  or  if  the  fossa  duodenojejunalis  happens  to  lie  to  the  right  of  the' 
vertebral  column,'  the  develoiDment  of  the  hernial  sac  may  exceptionally  take  place 
towards  the  right  half  of  the  abdomen  (Klob),  in  whicli  case  tlie  parietal  peritoneum, 
between  tlie  root  of  the  mesentery  and  tlie  ascending  colon,  is  drawn  upon  for 
the  formation  of  the  hernial  pouch,  and  tlie  hernial  orifice  is  removed  from  the 
above-mentioned  ring  of  vessels.  If  the  lower  horn  of  the  plica  opposes,  or  if  tlie 
deep  diameter  of  the  fossa  duodenojejunalis  runs  obliquely  from  within  and  below 
to  the  left  and  upwards,  or  if  the  peritoneum  parietale  posticum  cannot  be 
easily  pushed  bade,  on  account  of  its  intimate  adhesions  with  the  j)Osterior  wall 
of  the  abdomen,  the  hernia  spreads  wholly,  or  mainly,  between  the  layers  of  the 
transverse  and  descending  mesocolon  (H.  mesocolica  Cooperi).  On  the  other 
hand,  when  the  upper  horn  opposes,  or  has  grown  together,  or  when  the  deep 
diameter  of  the  pouch  runs  more  vertically  from  above  downwards,  or  when 
the  layers  of  the  mesocola  offer  an  insurmountable  resistance,  the  hernia  is  devel- 
oped mainly  in  tlie  retroperitoneal  position  and  the  hernial  sac  is  entirely,  or 
in  great  part,  formed  of  the  peritoneum  parietale  posticum  (H.  retroperitonealie 

posterior).    Sometimes  two  pouches  exist  with  two  plicre  ^li^ch  the  outer 

one,  carrying  the  vessels,  circumscribes  concentrically  the  inner  one,  or  the  anterior 
pouch  (Waldeyer).  Since  I  have  paid  more  attention  to  the  fossa  duodenojejunalis, 
I  have  repeatedly  met  with  varieties,  especially  multiple  divisions,  by  means  of 
secondary  folds. - 

The  etiology  of  H.  duodenojejunalis  is  unknown.  It  probably  is  sometimes  con- 
genital, occurring  in  the  latter  part  of  foetal  life,  or  at  least  it  occurs  soon  after  birth. 
The  youngest  case  was  a  child  two  months  old,  the  oldest  sixty-five  years.  This 
hernia  is  found  more  frequently  in  males  than  in  females,  in  adults  than  in  children. 


'  This,  as  W.  G-ruber  showed,  is  the  case  when  the  position  of  the  duodenum  is  ab- 
normal, if  its  lower  horizontal  portion,  before  it  passes  under  the  transverse  meso- 
colon, turns  once  more  to  the  right  and  appears  upon  the  right  side  of  the  vertebral 
column.  The  course  of  the  whole  duodenum  then  has  the  form  of  the  letter  S. 
Treitz  also  noticed  these  anomalies  of  position  p.  c,  pp.  127,  128).  They  depend,  as  in 
Gruber's  case  also,  sometimes  upon  the  fact  that  the  lower  branch  of  the  middle  em- 
bryonal intestine  has  not  appeared  over  the  upper  one,  and  then  they  usually  coincide 
with  a  common  mesentery  for  the  jejuno-ileum  and  colon.  For  the  details  I  refer 
especially  to  W.  Gruber,  1.  c.  and  also  in  other  places.  . 

'  We  certainly  cannot  approve  of  the  attempt  which  has  recently  been  made  (Land- 
zert)  to  base  a  new  division  of  hernia  duodenojejimalis  upon  such  varieties. 
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Tlie  tension  of  the  peritoneum,  the  stretching  -which  it  undergoes  during  the 
formation  of  the  hernial  j^ouch  or  when  its  contents  are  forcibly  disturbed,  the 
many  wrencliings  which  the  stomach  especially  suffers  (its  tightly  stretched  liga- 
mentum  gastrocolicum  often  lies  spread  out  over  the  greater  iJart  of  the  hernial 
pouch  as  a  third  layer  of  peritoneum  when  tlie  transverse  colon  is  drawn  down- 
wards), the  manifold  displacements  and  wrencliings  which  the  colon  and  mesocolon 
experience,  explain  the  frequent  colics,  dyspepsia,  coprostasis,  and  their  subjective 
annoyances,  and  lead  not  unfrequently  to  depression  of  spirits  and  sometimes  to 
marked  hypochondria.  It  is  very  common  for  peritonitic  processes  to  occur  in  the 
neighborhood  of  the  hernial  orifice  and  pouch,  and  these  may  give  rise  to  adhesions 
and  lead  to  stenosis  of  the  ingoing  or  outcoming  intestinal  loop,  to  chronic  incar- 
ceration and  its  consequences. 

Only  in  very  rare  cases  does  apute  strangulation  of  this  hernia  take  place.' 
Most  of  the  examples  were  accidentally  found  during  examination  of  the  bodies 
gf  the  individuals  who  had  died  of  different  diseases. 

Under  favorable  circumstances,  if  the  hernia  is  of  notable  size,  I  consider  it 
possible  to  make  a  probable  diagnosis,  not  a  positive  one,  but  still  one  that  is  based 
upon  reasons.  The  circumscribed  globular  distention  of  the  mesogastrium,  with 
retraction  of  the  region  corresponding  to  the  colon,  the  firm,  elastic,  spherical 
lump  which  can  be  distinctly  felt  when  the  abdominal  wall  is  thin,  giving  the 
impression  of  a  large,  somewhat  movable  cyst,  and  extending  from  the  mesogas- 
trium principally  to  the  left,  the  peculiarity  that  this  well-defined  tumor  always 
yields  a  sonorous  note  on  i^ercussion  and  clear  intestinal  sounds  on  auscultation,  also 
the  presence  of  hemorrhoids  and  the  loss  of  blood  from  the  rectum  in  consequence 
of  compression  of  the  inferior  mesenteric  vein,  permit,  when  taken  in  connection 
Tyith  the  subjective  troubles  indicating  chronic  disease  of  the  abdominal  organs,  a 
probable  diagnosis  to  be  made.  In  case  laparotomy  is  performed  to  relieve  acute 
strangulation,  profuse  bleeding  would  be  caused,  when  the  hernial  orifice  was 
enlarged,  by  the  division  of  the  arteria  colica  sinistra  and  the  vena  mesenterica 
inferior,  which  latter  is  usually  much  dilated. 


Internal  Hernias  in  the  NeigTiborfiood  of  tlie  CcEcum. 

Various  more  or  less  constant  peritoneal  pouches  are  found 
in  the  neighborhood  of  the  csecum.  Whoever  will  take  the 
trouble  to  examine  with  reference  to  this  point  the  cadavers 
that  come  in  his  way,  will  soon  be  convinced  of  the  extraor- 
dinary variability,  preventing  any  uniform  nomenclature,  of 
these  relations,  and  it  would  be  as  easy  as  it  would  be  unne- 


'  In  the  forty-two  certain  cases  strangulation  occurred  only  three  times  (Peacock, 
Biyk,  Blagini). 
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cessary  to  make  new  descriptions  and  classifications.  Hernia 
rarely  takes  place  in  the  region  of  the  cascnm  :  first,  because 
the  pockets  formed  there  are  unusually  small  and  shallow,  and 
liave  the  common  peculiarity  of  a  comparatively  wide  orifice 
and  a  funnel-shaped  continuation  ;  secondly,  because  the  orifices 
usually  are  not  formed  of  stout  rings,  but  of  soft  folds  diminish- 
ing towards  the  free  border ;  and,  finally,  because  the  pouches 
are  turned  away  from  the  small  intestine  and  look  downwards. 

The  accompanying  purely  diagrammatic  figure  I  owe  to  the 
kindness  of  Professor  von  Luschka. 

The  recessus  ileocmalis.  Luschka '  (fossa  ileociBcalis  media,  Hartmaim ;  °  fossa 
ileocaec.  inferior,  Waldeyer),  Fig.  12,  probe  6,  is  the  most  constant  of  all  the 
pockets  which  occur  here  and  lies  between  the  mesentery  of  the  appendix  vermi- 
formis  and  the  plica  ileocsecalis. 

The  recessus  ileocwcalis  superior  (Hartmann),  Fig.  12,  probe  o,  is  due  to  the 
fact  that  a  light  fold  of  the  right  layer  of  the  mesentery  of  the  small  intestine, 
carrying  a  branch  of  the  arteria  ileocolica,  overlies  the  junction  of  the  ileum  and 
the  cajcum.  The  pouch  thus  formed  between  the  fold  mentioned  and  the  plica 
ileocfficalis  is  usually  very  shallow  and  is  often  lacking. 

Fossa  ileoccKcalis  infima,  Hartmann  (fossa  subcsscalis,  Treitz,  named  recessus 

retro-appendicularis  by  me),  Fig.  12, 
probe  c.  When  the  appendix  vermifor- 
mis  is  raised  directly  upwards,  its  mesen- 
tery is  stretched,  and  sometimes  a  funnel- 
shaped  depression  can  be  seen  between 
the  lower  layer  of  the  latter  and  the 
cfficum.  If  the  finger  is  laid  in  it,  it 
seems,  when  seen  from  above,  to  be 
covered  by  the  mesenteriole  and  the 
plica  ileocsecalis.  The  point  of  this 
funnel-shaped  depression  sometimes  ex- 
tends to  the  pointed  or  lower  angle  of 
the  junction  between  the  crecum  and 
ileum,  sometimes  the  depression  is  flat 
Fig.  12.  and  shallow,  and  often  it  is  absent 

Once  I  saw  it  divided  by  a  second  fold 
going  directly  from  the  appendix  to  the  parietal  peritoneum — a  sort  of  second 


'  Anat  d.  Bauches.  S.  171 ;  Arch.  f.  pathol.  Anat.  1861.  S.  285. 
'  Die  Bauohfelltaschen  in  der  Umgebung  des  Blinddarma.  Dissert,  pnes.  Luschka- 
Tiib.  1870. 
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mescntei  iole — into  two  shallow  cbaml)ei's,  one  of  which  lay  between  the  caecum  and 
appundix,  the  other  on  the  inner  side  between  tlie  latter  and  the  real  mesentery 

>  wliich  carried  the  arteria  and  vena  vermicularis.  It  is  unquestionably  most  likely 
;  that  the  internal  hernia  with  strangulation  observed  by  Snow,'  was  iu  this  peritoneal 

pouch. 

Foam  retroccecalis  (F.  subcsecalis,  Treitz).  This  lies  behind,  and  is  covered 
by  the  csecum,  and  is  first  brought  into  view  by  raising  up  the  caicum ;  in  thirty  per 
I  cent,  of  the  cadavers,  according  to  Waldeyer,  we  then  see  a  pocket  or  groove,  some- 
•  times  shallow,  sometimes  deep,  lying  between  the  layers  of  the  mesocolon  ascendens 
.~  and  extending  into  it,  and  Ijounded  at  its  orifice  by  two  parallel  borders.  The  orifice 
of  course  is  directed  downwards.  It  is  the  analogue  of  the  fossa  intersigmoidea, 
1  which  18  soon  to  be  described. 

I  know  of  only  three  recorded  cases  of  hernia  retrocajcalis,'  two  of  them  with 
f  strangulation. 

The /ma  infracmcaUs  (Fig.  13,  probe  d)  lies  upon  the  iliacus  muscle  (properly 

>  is  an  "intrailiaca  "),  and  forms  immediately  below  the  cjECum  a  pouch,  sometimes 
'<-  large,  open  on  the  upper  side,  reaching  from  the  border  of  the  Cfecum  to  the  mesen- 
■•  teriole,  and  looking  almost  as  if  intended  to  receive  the  former.  Sometimes  the 
:  appendix  vermiformis  takes  its  place.  Engel  ^  saw  this  pocket  also  dilated  to  form 
\  the  pouch  of  a  hernia,  comprising  nearly  all  the  small  intestine,  with  simultaneous 
.  dislocation  of  the  csecum  to  the  left  and  upwards. 


Hernia  Intersigmoidea.* 

Tlie  fossa  sigmoidea  (Treitz),  first  mentioned  by  Hensing,  in  1742,  in  a  Giessener 
dissertation,  lies  in  the  mesentery  of  the  sigmoid  flexure.  If  the  latter  is  raised  up, 
80  that  its  mesentery  is  made  tense,  a  groove  can  be  seen  starting  from  tlie  left,  and 
extending  between  the  two  layers  of  the  mesentery  of  the  sigmoid  flexure,  with  its 
opening  directed  downwards.  According  to  Waldeyer  and  Treitz,  it  is  found  in 
from  eighty  to  eighty-eight  per  cent,  of  the  bodies  examined ;  according  to  Gruber, 
in  only  sixty  per  cent.    The  opening  into  the  fossa  is  sometimes  in  the  form  of  a 


'  Loud.  Med.  Gaz.  1846.  Treitz,  1.  c,  p.  109,  considers  this  as  a  case  of  hernia  sub- 
caecalis,  to  which,  in  fact,  he  gives  such  an  extension  (p.  107)  that  my  fossa  retro-appen- 
dicularis  as  well  as  the  following  retrocaecalis  would  both  be  included  in  it.  However, 
Snow's  case  is  not  a  H.  fossa?  ileocjecalis,  as  Hartmann  supposes. 

'^Rievx,  Thgsede  Paris,  1853,  p.  14.  Escalier  (Th.  de  Rieux),  Thevenot,  quoted  by 
Dvchavsmj,  1.  c,  p.  359.  Compare  as  probably  belonging  here  also  the  case  given  in 
the  Bericht.  d.  k.  k.  allg.  Krankenh.  in  Wien,  1864,  p  234. 

•'Wien.  med.  Wochensch.  1801.  No.  40. 

■*  I  cannot  now  discuss  the  details  of  the  embryological  genesis  of  this  or  of  the  pre- 
viously mentioned  peritoneal  pouches.  Compare  Treitz,  1.  c. ;  and  Waldei/er,  Hera 
retroperit.  Breslau,  1868 ;  and  Virc  h.  Arch,  Bd.  LX. 
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fissure,  sometimes  closed  with  a  sort  of  valve,  and  the  fossa  itself  is  sometimes 
divided  up  iuto  several  parts  by  secondary  folds  (Ilensing,  Waldeyer).  Hernias  in 
this  groove  are  exceedingly  rare.  Lavirrence '  mentions  having  found  one  such  by 
accident.  The  case  described  and  figured  by  De  Hagn,'  and  erroneously  supposed 
by  many  to  be  an  example  of  this,  is  nothing  but  the  strangulation  of  a  portion  of 
the  intestine  in  a  fissure  of  tho  mesocolon  of  the  sigmoid  flexure. 

Hernia  Intraepiploica. 

The  omentum  is  adherent  and  rolled  up  like  a  horn.  A  loop  of  the  small  intes- 
tine  sinks  dowu  into  tliis  funnel  and  becomes  strangulated  (Delay  ^).  In  other  cases 
there  has  jjrobably  been  an  opening  in  the  omentum.  AVhen  the  intestinal  loops 
made  their  way  through  it,  they  forced  the  omental  layers  apart  and  passed  between 
them  (?  Baugrand  •*).  The  latter  process  can  be  imagined  only  in  an  omentum  fixed  by 
adhesions.  I  suppose,  however,  that  in  these  cases  of  internal  omental  hernia  there 
has  been  something  else  involved,  which  has  been  overlooked.  It  has  been  fully 
established  by  the  numerous  observations  of  Arnaud,'  Pr-escott  Hewett,'  Streubel,^ 
and  others,  that  the  omentum  contained  in  an  inguinal  hernia  is  sometimes  wrapped 
completely  about  the  contents  of  the  hernial  sac,  and  in  this  way  becomes  an 
omental  sac,  which,  as  a  second  internal  one,  lies  within  the  external  inguinal  hernial 
sac.  Most  cases  of  H.  intraepiploica  are  previously  reduced  inguinal  ruptures  con- 
tained in  just  such  an  omental  sac. 

Hernia  Ligamenti  Uteri  Lati. 

The  sui'face  of  the  broad  ligament  of  the  uterus  is  depressed  at  some  point  of  it« 
free  border  Ijetween  its  two  layers,  and  thus  a  pouch  is  formed  into  which  intestinal 
loops  are  received.  Frequent  childbearing,  by  relaxing  the  broad  ligaments,  favors 
the  occm-rence  of  hernias  of  this  kind  (Carteron  and  Saussier 

Hernia  Foraminis  Winslowii. 

Or  Hernia  Bursffi  Omentalis. 
The  orifice  of  this  hernia  is  formed  by  the  foramen  of  Winslow,  between  the 

'  Abhdlg.  von  den  Briichen.    Translated  by  Busch,  Bremen,  1818,  p.  678. 

"Ratio  racdendi.  Para  XI.  p.  141.  Tab.  II. 

3  and  "  quoted  by  Ducliaxissoy,  p.  357. 

5  Mem.  de  chir.  T.  II.  p.  588. 

« Med.  Chir.  Transact.  Vol.  IX. 

'  Schmidt's  Jahrb.  Bd.  110.  S.  304. 

'Annal.  de  la  ohir.  franc,  ot  etrang.  T.  VII.  p.  257. 
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t  ligamentum  hepatoduodcnale  and  the  lig.  hepatorenale,  and  may  be  either  round, 
•  three-sided,  or  crescentic.  The  small  intestine  has  been  repeatedly  found,  and  a  piece 
.  of  the  colon  has  been  once  found,  to  have  passed  through  this  opening  into  the 
(Saccus  epiploicus.    Strangulation  occurred  in  three  recorded  cases.' 

Hernia  Diaphragmatica. 

IMorgagni,  Do  cans,  et  sed.  morb.  Ep.  LIV.  Art.  l\-\Z.—Sommering,  Ueb.  d.  Urs. 
etc.  d.  Bniche.  Frankf.  1811. — Percy,  Diet.  d.  sc.  mCd.  Tom.  9.  Art.  Diaphrag- 
ma.  Paris.  IQii.—  Gruveilhier,  TraitC  d'anat.  path.  T.  I.  p.  C09.— /I.  Cooj)er, 
The  anat.  and  surg.  treatment  of  abd.  hernia.  London.  .— Ducliaussoy,  1.  c. 
— Reid,  Edinb.  Med.  and  Surg.  Journ.  Jan.  l^AQ.  — Peacock,  Transact,  of  the 
Path.  Soc.  of  London.  Vol.  XIV.  U^i.—BocMalek,  Prag.  Viertelj.  1848.  3.  S. 
89. — Bohn,  Konigb.  med.  Jahrb.  II.  IQ^^.—Duguet,  De  la  hern,  diaphr.  con- 
ggnit.  Paris.  19,QQ.—Schrant,  E.\cerpt.  in  Schmidt's  Jahrb.  Bd.  89.  S.  169.— 0. 
Leichtenstern,  Die  Diagnose  der  II.  diaph.  Berlin,  klin.  Wochensch.  1874.  No. 
40,  et  seq.  Also  a  large  number  of  articles  in  the  journals  and  of  dissertations. 
Of  the  latter  we  may  mention:  P.  Kirschbaum,  in  A.  Haller.  Disj).  chir.  select.. 
T.  in.  hXlX.—Thurneiaen,  Basel.  1777. —Peters,  Gottingen.  ISZL—Locler,  Jena. 
nM.—Zioanziger,  Halle.  \%\^.—Fehleisen,  Tiiliingen.  \Q2Q.—Dreifus,  Tiibiugcn. 
\Q'i,^.—Resigius,  Berlin.  1%2Z.— Butter,  Leipzig.  1849.—^.  0.  Fischer,  Berlin. 
lUO.—Muser,  Berlin.  IQZQ.  —  Wurth,  Wiirzburg.  IMI.—StierUng,  Heidelberg. 
l^ZL—Weyland,  Jena.  Ruber,  Basel.  1853;  and  many  others. 

The  details  of  my  statistics,  by  far  the  largest  yet  collected,  of  two  hundred 
I  and  fifty-two  cases  of  diaphragmatic  hernia,  will  soon  be  published  in  another 
3  place. 

The  name  hernia  diaphragmatica  s.  phrenica  has  been  used  for 
»  along  time  to  indicate  not  only  those  displacements  of  abdom- 
inal viscera  into  the  thoracic  cavity  in  M^hicli  the  organs  passing 
through  a  hole  in  the  diaphragm  possess  a  hernial  sac  composed 
of  the  peritoneum,  or  the  parietal  pleura,  or  of  both  of  them,  but 
also,  in  opposition  to  the  strict  surgical  conception  of  hernia,  all 
those  ectopise  in  which  the  bowels,  in  consequence  of  tlie  exist- 
ence of  a  communication  between  the  abdominal  and  thoracic 
■  cavities,  lie  free  within  the  latter.    The  first  have  been  distin- 
:  guished  as  hernise  verse,  the  latter  as  hernias  without  a  sac, 
hernijB  spurige  s.  falsa3. 

'  Johert,  Traite  des  malad.  chir.  du  canal  intest.  T.  I.  p.  522.  Rokitansky,  Lehrb.  d. 
path.  Anat.  III.  Bd.  S.  13G.  Blandin,  Anat.  topogr.  p.  127.  Treitz  repeatedly  saw  the 
jejunum  or  a  loop  of  the  colon  loose  in  the  hiatus  WinslowiL 
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The  false  are  far  more  frequent  than  the  real  hernias.  Against  312  of  the  foi-mer 
■we  have  only  38  of  the  latter.'  With  reference  to  the  location,  notalile  differences 
exist.  Against  180  cases  on  the  left  we  find  only  37  on  the  right  side,  a  proportion 
which  is  nearly  the  same  in  congenital  and  in  acquired  diaphragmatic  hernias.'''  The 
reason  of  this  must,  in  a  measure,  lie  in  the  position  of  the  livei-.  Congenital  defects, 
more  often  than  the  acquired  ones,  interest  largo  portions  of  tlie  diaphragm,  some- 
times an  entire  half,  and  often,  accompanying  actual  eventration,  are  either  found 
associated  with  other  deformities  and  defects  (especially  anencephalia,  hemicrania), 
or  cause  the  death  of  the  otherwise  well-formed  child  by  asphyxia.  Smaller  con- 
genital defects  with  ectopia  of  a  small  portion  of  the  intestines  can  be  borne  for 
many  years  with  only  moderate  discomfort,  as  positive  examples  have  shown. 

There  are  certain  points  on  the  diaphragm  which  are  pene- 
trated more  frequently  than  others.  In  congenital,  and  also 
in  acquired  hernias,  the  abnormal  opening  is  found  more  fre- 
quently in  the  muscular  than  in  the  tendinous  portion  of  the 
diaphragm,'  a  proportion  which  is  especially  marked  in  congenital 
ectopifB.  The  intestines  pass  much  more  frequently  through 
the  posterior  than  through  the  anterior  part  of  the  diaphi'agm. 
Among  the  points  at  which  this  passage  may  occur,  we  have  to 
mention : 

1.  The  foramen  ossopliageum  and  the  muscular  and  tendinous  parts  immediately 
adjoining  it. 

3.  The  spot  close  behind  the  sternum,  pointed  out  by  Morgagni.  Between  the 
sternal  portion  of  the  diaphragm  attached  to  the  processus  xiphoideus  sterni  and 
the  first  costal  prolongations  on  each  side,  attached  to  the  cartilage  of  the  seventh 
rib,  there  remain  gaps  filled  with  loose,  fatty,  connective  tissue,'  and  under  certain 
circumstances,  especially  when  the  stei-nal  portion  is  lacking,  these  coalesce  and 
form  a  single  gap.    The  hernias,  often  real  ones,  which  occur  at  this  point,  pass 


'  As  I  have  recently  seen  the  occurrence  of  real  diaphragmatic  hernia  questioned.  I 
will  name  the  authorities  for  some  examples  of  it :  Fransel,  Bayer,  med.  Correspond- 
enzbl.  1846.  No.  33.  S.  SfiO.  Froriep's  neue  Notiz.  II.  Bd.  No.  5.  1837  Sp.  27.  Bonn, 
Tab.  anat.  chir.  1828.  Taf  20.  Urme.Hhicr,  Anat.  path.  Livr.  17.  PL  5.  QobleL  Bull, 
de  la  800.  anat.  T.  XXI.  p.  243.  Wurlh,  1.  c.  Textor,  Bayer.  InteU.-Bl.  No.  20,  1847; 
and  many  others. 

'  Against  05  congenital  on  the  left  there  are  12  on  the  right. 
°"      115  acquired        "       "        "       25  " 

'  Against  74  hernias  m  the  muscular  portion  of  the  diaphragm  we  find  48  in  the 
tendinous.  The  opening  is  found  very  frequently  La  the  muscular  near  its  junction 
with  the  tendinous  part. 

<  Luachka,  Anat.  d.  Bauches.  S.  158. 
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into  the  anterior  mccliastinum  (named  by  me  H.  mediastinica  anterior'),  and 
usually  contain  the  colon  or  small  intestine,  or  they  make  their  way  towards  one  or 

I'the  other,  most  often  the  right,  pleura.    In  the  same  way,  fatty'  and  omental 

fi  hernias  may  occur  at  the  same  place. 

3.  A  similar  gap,  filled  with  adipose  connective  tissue,  lies  behind  between  the 
lumbar  and  costal  portions  of  the  muscle.    It  is  in  the  form  of  a  triangle,  bounded 

■  on  the  inner  side  by  the  outer  edge  of  the  crus  externum  of  the  pars  lumbalis,  or  by 
i:  the  pars  intercostalis  ima,  and  on  the  outer  side  by  the  lowest  costal  prolongation, 
I  and  whose  base  is  the  twelfth  rib.    This  gap,  covered  by  a  membrane,  and  first 

■  pointed  out  by  Bochdalek,^  has  furnished,  in  some  cases,  a  passage  for  real  or  false 
diaphragmatic  hernias.'* 

4.  Only  in  isolated  cases  has  the  hole  through  which  the  sympathetic  nerve' 
j\  passes  between  the  crus  externum  and  crus  medium  served  as  a  hernial  oi'iiice.  Nor 
li  has  this  ever  happened  in  the  foramen  pro  vena  cava  or  in  the  hiatus  aorticus.  Her- 
B  nias  which  pass  through  the  hiatus  nervi  sympathici,  or  even  nearer  to  the  vertebral 
:  column,  may  make  their  way  into  and  spread  out  within  the  posterior  mediastinum 

(Cruveilhier)  (H.  mediastinica  posterior). 

The  edges  of  the  various  large  hernial  openings  in  chronic 
c  cases  of  diaphragmatic  hernia  are  rounded,  smooth,  thickened, 
a  and  sometimes  provided  with  a  few  fatt}^,  membranous  fragments 
(  of  the  pleura  or  peritoneum.  Adhesions  of  any  extent  between 
t  the  contents  of  the  abdomen  and  pleura  are  exceedingly  rare, 
r  even  in  chronic  cases.  Of  the  abdominal  organs,  the  stomach  is 
rmost  frequently  dislodged,  then  the  transverse  colon,  omentum, 
?  small  intestine,  spleen,  liver,  pancreas,  and  kidneys,  in  the  order 
I  named."   In  eighty  per  cent,  of  the  cases,  two  or  more  organs 


'  Morgagni,  Ep.  54.  Art.  11.  Jagwiz  in  OoJiUus,  Art.  Med.  Berol.  Dec.  II.  Vol.  IV. 
Obs.  1,  p.  64.  Bediiar,  Krankh.  d.  Neugeb.  Wien.  1853.  Wiirth  gives  handsome  plates, 
L  c. 

^  Froriep,  Kupfertafel.  136.  7.    Berard,  Bull,  de  la  see.  anat.  1826,  p.  25. 
'Prag.  Viertelj.  V.  3.  1848. 

*  Elsassei;  Ber  lib.  d.  Gebaranst.  in  Stuttgart.  1833.    Fischer,  Diss.  Berlin.  1840. 
^at.  Andre,  Philos.  Transact.  Vol.  30.  No.  351,  p.  580. 
'  136  times  the  stomach  (or  part  of  it). 
125     "    the  colon  (transverse). 

80     "    omentum  (still  more  frequently  ;  not  always  specified). 

"    small  intestine. 
59     "  spleen. 

30     "   Hver  (portions  of  left  lobe). 
24     "  pancreas. 

2     "    kidneys  (congenital,  through  the  posterior  gap  in  the  diaphragm). 
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were  found  at  the  same  time  in  the  pleural  chamber.  If  only  one 
organ  was  found,  it  was  most  often  the  stomach,  next  the  trans- 
verse colon,  more  rarely  the  small  intestine  or  omentum.  As  the 
communication  between  the  two  cavities  is  usually  free  and 
hindered  by  no  adhesions,  the  contents  of  the  thorax  vary  with 
the  degree  of  distention  of  the  intestines.  The  displaced  stomach 
regularly  turns  its  greater  curvature  upwards,  the  smaller  down- 
wards. If,  under  these  circumstances,  the  pylorus  remains  in 
place  while  the  fundus  is  dislodged,  the  stomach  may  become 
twisted  about  its  long  axis,  and  this  gives  rise  to  severe  symptoms 
of  strangulation.^ 

Of  the  liver,  the  left  lobe  is  most  frequently  displaced ;  in  rare 
cases  of  H.  congenita  dextra,  fang-like  prolongations  of  it  form 
the  contents  of  a  real  diaphragmatic  hernia.  * 

Diaphragmatic  hernia  is  much  more  common  in  males  than  in 
females.'  Certain  occupations  especially  expose  to  it ;  thus  it 
is  often  met  with  among  sailors,  soldiers,  slaters,  carpenters,  etq, 


Etiology. 

Congenital  diaphragmatic  hernia  is  due  to  arrest  of  the  fcetal 
developmemt.  Acquired  hernia  is  more  commonly  the  result 
of  a  traumatism,  the  most  frequent  being  penetrating  wounds 
of  the  left  of  the  abdomen  and  thorax,  especially  stab  and  gun- 
shot wounds  ;  also  falls,  usually  from  a  considerable  height,  and 
with  or  without  fracture  of  the  ribs  (often  with  fracture  of  the 
spine),*  jarring,  and  severe  crushing. 

The  opinion,  so  often  repeated  in  the  literature  of  earlier  times,  that  violent 
vomiting  is  the  cause  of  clia^jhragmatic  hernia,  had  its  origin  in  the  fact  that  when, 

'  Examples  of  strangulation  of  the  stomach  :  Forlivesi,  Gaz.  med.  de  Paris.  1843.  3- 
Sdr.  T.  XI.  Vnlette  (Delore),  Gaz.  des  hop.  1853,  p.  455.  Spilman,  American  Med. 
Chir.  Review.  III.  1859.    SmM,  Theprincipl.  of  forens.  Med.  London.  1821,  etc 

^Engel,  Wien.  med.  Woohenschr.  1867. 

'  Of  150  cases  of  acquired  diaphragmatic  hernia,  128  were  in  mnles,  22  in  fem-ile"- 
Of  65  congenital  ones,  35  were  males  and  30  females. 

*  Laceration  of  the  diaphragm  by  a  fall  is  decidedly  favored  by  advanced  age,  as  is 
shown  by  full  statistics.  The  changes  in  elasticity  may  here  be  taken  into  considera- 
tion. Most  of  the  diaphragmatic  hernias  that  occur  in  early  life  are  due  to  stabs  or 
gunshot  wounds. 
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as  is  not  unfrequently  the  case,  an  iuclividual  died  from  diaphragmatic  hernia 
accompanied  by  constant  vomiting,  the  latter  was  erroneously  sup])osed  to  be  the 
cause  of  the  rupture  and  of  the  hernia.  On  the  other  hand,  it  is  not  to  be  denied 
that  when  there  is  a  congenital  predisposition,  violent  vomiting  may  actually  cause 
diaphragmatic  liernia;  nor  can  I  doubt  those  recorded  cases  in  wliich  extraordinary 
expulsive  efforts  during  delivery  have  produced  rupture  of  the  diaphragm  and  pas- 
sage of  the  abdominal  viscera  into  the  thorax.'  Both  facts  have  been  certainly 
established  by  undoubted  observations.  But  for  the  production  of  a  hernia  in  tliat 
\v'ay,  I  believe  that  there  must  always  be  a  congenital  (or  acquired?)  predisposition 
to  it  on  the  part  of  the  diaphragm. 


Course,  Terminations,  Symptoms,  and  Diagnosis. 

It  should  here  be  mentioned  that  real  as  well  as  false  dia- 
])hragmatic  hernias  are  sometimes  found  by  chance  in  the  bodies 
of  those,  even  aged  persons,"  who  have  died  in  consequence  of 
some  other  disease.  If,  in  cases  of  acute  ectopia  due  to  a  trau- 
matism, death  is  not  caused  by  simultaneous  injury  done  to  some 
vital  organ  (laceration  of  the  viscera,  wounding  of  the  spinal 
cord,  commotio  cerebri,  hemorrhage,  etc.),  it  may  follow  the  dis- 
turbance of  the  respiration  and  circulation  caused  by  the  com- 
pression of  the  lungs  and  heart  with  symptoms  of  asphyxia,  or 
the  strangulation  of  the  stomach  or  intestine  in  the  hssure  made 
in  the  diaphragm.  In  other  cases  the  patients  recover  from  the 
injury,  the  hernia  becomes  chronic  and  may  be  borne,  often 
during  a  long  life,  either  with  quite  insignificant  or  with  constant 
symptoms,  which  will  be  hereafter  described  under  the  head  of 
Diagnosis.'    If  the  death  is  finally  due  to  the  hernia,  it  may 


'  Elsdsser,  1.  c.  Echoanls,  Lancet,  1832,  and  in  Behrend's  Rep.  1832.  Lei'oy,  quoted 
in  the  Diet.  des.  sc.  med.  T.  IX.  p.  217.  Compare  also  Copeman,  Assoc.  Joum.  March, 
1855.  It  has  often  been  maintained,  upon  theoretical  grounds,  that  the  breaking  through 
of  cancers,  hydatid  tumors,  abscesses,  empyemas,  etc. ,  might  cause  H.  diaphragmatica. 
I  know  of  only  one  case  of  this  kind. 

*  For  example,  a  woman  seventy-five  years  old,  mentioned  by  Gruveilliier,  Anat.  path, 
bivr.  17,  PI.  5;  a  woman  seventy-seven  years  old,  Lumbron,  Gaz.  med.  de  Paris,  1839, 
^'o-  12 ;  a  man  fifty-five  years  old,  Billroth,  Langenbeck's  Arch.  1869  ;  a  man  sixty- 
nine  years  old,  Dreifiis,  1.  c. 

■•I  mention  as  examples  the  following  ectopia  due  to  traumatisms:  My  patient  (1.  c.) 
died  four  years  after  the  injury  which  caused  the  diaphragmatic  hernia.  In  BujaLski/s 
case  (Schmidt's  Jahrb.  Bd.  77,  S.  50)  the  hernia  lasted  twelve  years ;  in  DesauWs  case 
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liappen  in  different  ways  :  first,  by  strangulation  '  of  the  intestine 
or  stomach  in  tlie  fissure  of  the  diaphragm  (in  fifteen  per  cent,  of 
diaphragmatic  hernias),  especially  when  it  is  small ;  or  by  acute 
twisting  of  the  displaced  colon '  about  its  mesentery.  In  both 
cases  the  incarceration  leads  sometimes  to  gangrene  and  perfo- 
ration of  the  displaced  intestines.  The  symptoms  of  strangula- 
tion are  almost  always  called  forth  by  some  incidental  cause 
immediately  preceding ;  for  example,  by  an  abundant  meal,  a 
drinking  bout,  the  operation  of  an  emetic,  unusual  straining, 
violent  physical  efforts,  lifting  heavy  weights,  etc.  These  are  the 
things  which  sometimes  cause  sudden  death,  by  producing  fatal 
compression  of  the  lungs  and  heart,  in  consequence  of  distention 
of  the  displaced  intestines,  or  of  the  passage  of  additional  por- 
tions into  the  thorax.  °  Finally,  the  fatal  termination  has  re- 
peatedly taken  place  acutely  with  all  the  signs  of  internal  stran- 
gulation (collapse,  violent  vomiting,  anuria),  although  sucli 
strangulation  could  not  be  proved  anatomically. 


The  Diagnosis 

of  diaphragmatic  hernia,  made  only  five  times  in  two  hundred 
and  fifty-two  cases,  is  sometimes  easy,  sometimes  difficult,  pro- 
vided the  displaced  portion  of  intestine  containing  air  is  not  too 
small,  and  is  occasionally  impossible.  I  refer  for  the  details  to 
my  article  in  the  Berliner  klinischen  Wochenschrif  t,  1874,  No. 


(Chir.  Wahrn.  5.  Thl.  145),  fifteen  years;  in  Preuss's  (Salzb.  Ztg.1798,  No.  43,  S.  2C5), 
Sargent's  (Boston  Med.  and  Surg.  Journ.  1872),  and  MicheVs  (Wiirtemb.  Correspond.- 
Bl.  1853,  No.  14)  cases,  twenty  years;  and  in  Orottenschiitz's  case  (gunshot  wound, 
Medic.  Ztg.  v.  e.  V.  f.  H.  in  Preussen,  1846),  fifty-two  years.  It  is  evident  that  omental 
or  real  hernias  of  the  diaphragm  give  rise  to  lesions  that  are  hardly  worth  mention,  and 
can  be  borne  for  years  without  any  trouble. 

'  Larussac,  Kleinert's  Report,  1833.  Laurent,  Gaz.  des  hop.  1860,  p.  451.  Woodmrth. 
N.  Y.  Med.  Journ.  1874.  v.  Gietl,  quoted  by  Popp,  Deutsche  Zeitschrift  f.  Chir.  v. 
Huter  and  Lucke.  I.  Bd.  ;,  and  many  others. 

'  Goblet.  Bull,  de  la  soc.  anat.  1846,  p.  248.  Jakn,  Deutsche  Klinik,  1867.  Tracos, 
quoted  by  Duchaussoy,  p.  348 ;  and  others. 

"Kg.,  my  case  (1.  c.) ;  also  lUjinski/ [Oesterr.  Wochenbl.  1842.  Osberghaus  (Casp. 
Wochenschr.  1837,  S.  391).  Heer,  quoted  by  Morgagni,  Ep.  54,  Art.  12.  Beck,  Tran- 
sact, of  London  Path.  Soc.  Vol.  VI.  220 ;  and  others. 
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[0,  et  seq.,  and  I  confine  myself  here  to  a  sliort  account  of  the 
uost  important  points. 

The  passage  of  iutestiaes  containing  air  into  the  thorax  gives  rise,  at  points  where 
.luially  lung  is  found,  to  symptoms  on  auscultation  and  percussion  exactly  resem- 
ling  those  of  pneumothorax.     Usually,  therefore,  the  diiferential  diagnosis  is 
)etween  pneumothorax  and  diaphragmatic  hernia.    Both  may  be  the  immediate 
esults  of  a  traumatism  (stab,  shot,  contusion,  etc.).    The  pneumothorax  ordinarily 
>  complete,  and  its  characteristic  signs  are  to  be  found  at  all  points  of  the  affected 
Mif  of  the  thorax ;  while  diaphragmatic  hernia  is  usually  confined  to  a  smaller  part 
I  f  the  thorax,  and  presents  the  signs  of  an  empty  cavity.    In  other  cases  the  etiology 
mints  towards  one  or  the  other  affection ;  for  example,  previous  destructive  pro- 
issesin  the  lungs,  an  empyema  iutus  perforatum,  point  towards  pneumothorax  ;  and, 
>n  the  other  hand,  circumscribed  signs  of  a  cavity  found  long  after  a  traumatism 
ipable  of  producing  a  hernia  has  been  inflicted,  absence  of  any  pulmonary  lesion, 
.nd  perhaps  at  the  same  time  indications  of  internal  strangulation,  these  point 
owards  hernia  diaphragmatica.    Common  to  both  are  :  the  greater  prominence  of 
lue-half  of  the  chest,  displacement  of  the  heart  to  the  right,  absence  of  respiration  on 
be  affected  side  and  of  vocal  fremitus  and  the  normal  respiratory  murmurs.  Common 
0  both,  also,  are  the  percussion  note,  sometimes  drumlike,  sometimes  more  tympani- 
ic,  the  metallic  sound  heard  on  auscultation  while  percussion  is  made  at  the  same 
ime  upon  a  pleximetre,  and  the  various  metallic-like  sounds  (gutta  cadeus,  glou- 
iou  intestinal).    On  the  other  hand,  pneumothorax  occurs  as  often  on  the  right  as 
n  the  left  side ;  traumatic  diaphragmatic  hernia,  with  displacement  of  a  portion  of 
ntestine  containing  air,  almost  exclusively  upon  the  left  side.    Pneumothorax  is 
Dsorbed  after  awhile,  with  expansion  of  the  lung  or  increase  of  the  exudation; 
liaphragmatic  hernia  remains  constant,  often  for  years.    In  pneumothorax  the  ab- 
lomen  is  greatly  swollen,  in  hernia  diaphragmatica  it  is  flat,  sometimes  retracted, 
■ften  tense  and  hard  as  a  board ;  after  violent  straining  the  abdomen,  previously 
listended  moderately,  remains  for  some  time  flattened  or  even  retracted.    In  pncu- 
nothorax  the  volume  of  the  cavity  changes  only  gradually,  and  consequently  the 
igus  obtained  by  percussion  and  auscultation  are  entirely  constant  for  a  long  time. 
Vhenever  percussion  is  made  upon  a  pleximetre  during  auscultation,  the  metallic 
iund  is  always  heard,  and  is  always  of  the  same  unchanging  height  over  large 
L,nons  of  the  thorax.   The  limits  within  which  the  metallic  note  is  obtained  remain 
he  same  for  a  long  time.    Whenever  auscultation  is  practised,  the  respiration  offers 
metallic  resonance,  always  with  the  same  pitch  ;  the  same  metallic  murmurs,  the 
ame  gutta  cadens,  the  same  succussion  phenomena,  are  always  present.    In  hernia 
luiphragmatica  it  is  different.    Tliere  the  cavities  containing  air  vary  in  size,  and 
itiderlie  a  sometimes  greater,  sometimes  less  extent  of  the  thoracic  wall,  somc- 
imes  contain  air,  sometimes  liquids  or  solids,  are  sometimes  distended,  sometimes 
Diitracted,  and  offer  the  most  various  changes  in  volume  and  position  in  con- 
■'luence  of  their  own  peristaltic  action.    The  usual  percussion  note  may  therefore 
-  cither  druralike,  or  purely  tympanitic,  or  uon-tympanitic,  full  and  sonorous,  or 
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mudlecl  or  hollow.  Percussion  upon  the  pleximetre  shows  that  the  region  of  tlie 
metallic  sound  changes  rapidly  in  extent  and  outline.  Sometimes  the  metallic  note 
is  nowhere  to  be  heard,  sometimes  it  can  be  obtained  over  a  large  surface.  At  one 
point  the  note  is  high,  at  another  low,  and  indeed  it  often  changes  at  the  same 
>  point  during  auscultation,  runs  through  the  scale,  disappears,  and  returns  a'rain 
immediately.  Equally  changeable  are  the  metallic  sounds  heard  on  auscultation 
without  simultaneous  percussion,  both  with  reference  to  their  presence  and  to  their 
pitch  and  the  extent  of  their  distribution.  The  various  resonant,  metallic  intestinal 
sounds  that  can  be  heard  on  auscultation,  give  sometimes  to  the  hand  laid  fiat  upon 
the  chest  the  sensation  of  the  trickling  or  crowding  by  of  the  contents  of  the  intes- 
tine forced  along  by  its  peristaltic  action.  Other  signs,  and  there  are  many  of  them, 
can  be  obtained  by  auscultation  of  the  chest  while  the  patient  swallows,  by  carefnl 
insufflation  of  the  stomach  or  colon. 

Subjective  troubles,  also,  which  in  pneumothorax  have  a  certain  uniformity, 
areas  different  as  they  are  changeable  in  patients  with  chronic  diaphragmatic  hernia. 
I  may  mention :  pains  of  different  kinds  in  the  abdomen  and  thorax,  dyspnoea  often 
occurring  suddenly  while  the  patient  is  quiet,  and  then  remaining  absent  for  a 
long  time,  attacks  of  suffocation,  increase  of  the  dyspnoea  after  eating,  after  strain- 
ing, after  physical  exertions, — on  the  contrary,  patients  with  partial  ectopia  of  the 
stomach  feel  easier  when  the  stomach  is  full— sometimes  an  inability  to  lie  upon 
one  side,  in  some  cases  the  affected,  in  others  the  unaffected  one,  constipation, 
symptoms  of  dysphagia,  dyspepsia,  incomplete  nutrition,  hypochondria,  etc. 

The  preceding  description  of  internal  hernia  is,  I  think,  suffi- 
cient for  tliat  part  of  my  task  which  was  to  deal  with  displace- 
ments of  the  intestines.  I  shall  hereafter  have  occasion  to 
speak  of  the  manifold  anomalies  in  the  course  of  the  large  in- 
testine which  are  due  to  an  unusually  long  mesocolon.  As  for 
those  anomalies  of  position  which  are  due  to  the  possession  of  a 
common  mesentery  by  the  jejunum,  ileum,  and  colon,  as  well  as 
for  the  transfer  of  the  colon  to  the  left  side  (due  to  arrest  of  the 
twisting  of  the  embryonal  middle  intestinal  loop),  I  refer  to 
the  sources  mentioned  below.  ^ 

It  remains  now  to  briefly  mention  the  lateral  transposition  of 
the  viscera,  for  it  may  possess  diagnostic  interest,  e.  g.,  mistak- 
ing a  liver  situated  on  the  left  side  for  a  large  tumor  of  the 
spleen."  Transposition  of  the  viscera,  in  the  great  majority  of 
cases,  affects  those  of  the  chest  and  abdomen  at  the  same  time ; 

'    ly;  Crwier,  Arch.  f.  Anat.,  Physiol,  u.  wissen.  Med.    1862.  S.  588.    1864.  S.  478. 
1865.  R.  .'558.    Trntz,  1.  c,  S.  125.   Fleischmann,  Leichenoffnungen.   Erlangen.  1815. 
Virch.  Arch.  Bd.  32.  1861. 
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mt  it  is  not  always  complete,  all  the  organs  of  both  cavities  do 

lot  always  change  sides.  In  seventy  ont  of  seventy-eight  cases 
I  he  transposition  affected  both  cavities,  in  the  remaining  eight  it 
:ift'ected  only  the  abdomen.'  I  do  not  know  whether  transposi- 
[v  ion  of  the  thoracic  viscera  alone  (congenital  dextrocardia)  occurs 
[more  fi'equently  than  that  of  the  abdominal  organs  alone,  but 
i  t  seems  to  me  to  be  doubtful.  The  situs  inversus  lateralis  occurs 
'.nore  frequently  in  males  than  in  females,  forty-nine  to  nineteen, 

iccording  to  W.  Gruber. 

The  total  transposition  of  the  thoracic  and  abdominal  viscera 
!Wers,  in  very  many  cases,  such  definite  signs  that  the  diagnosis 

lannot  be  difficult  for  an  experienced  and  attentive  examiner. 

But  if  the  transposition  is  incomplete  and  irregular,  the  diag- 

losis  may  be  difficult,  uncertain,  or  impossible. 


Twisting,  Knotting,  and  Compression. 

Twisting  of  the  intestine  about  its  mesenterial  axis  occurs 
Qost  frequently  at  the  sigmoid 
lexure,''   Its  production  requires 

definite  anatomical  arrange- 
tdent  of  the  sigmoid  flexure, 
onsisting  in  this,  that  its  mes- 
nteric  root  should  be  unusu- 
Uy  small,  so  that  the  ends 
f  the  loop  are  brought  close  to- 
■ether  and  form  a  pedicle  that 
an  be  twisted  (Fig.  13,  s).  The  greater  the  disproportion 
■etween  the  length  of  the  S  loop  and  the  smallness  of  its  mesen- 
erial  root,  so  much  the  more  easily  does  it  become  twisted.  Tlie 


Fig.  13. 


Fig.  14. 


'  W.  Orube)\  Reiohert's  and  Du  Bois  Arch.  Jahrg 
-erlinklin.  Wochenschr.  1875.    Nos.  29  and  30. 
'  My  statistics  are  as  follows  : 

45  twistings  of  the  sigmoid  flexure. 
23      "        "a  loop  of  the  ileum. 
8      "        "  the  jejunum  and  ileum  combined 


1865.  S.  569,  etseq.  Schetle, 
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twist  may  be  in  eitlier  direction,  and  may  extend  tlirougli  an  arc 
of  from  180°  to  360°  (Fig.  14),  or  it  may  even  be  several  times 
repeated. 

The  anatomical  disposition  of  the  S  loop  above  mentioned,  as  favoring  twisting, 
is  often  congenital,  or  is  developed  in  very  early  childhood.  It  is  well  known  that 
the  sigmoid  flexure  is  very  large  in  new-born  children,  and  usually  extends  over  to 
the  region  of  the  csecum.'  If  now  the  descensus  ctEci  takes  place  slowly  and 
incompletely,  or  if  the  colon  grows  more  rapidly  than  the  abdominal  and  pelvic 
walls,  it  falls  into  numerous  folds,  flexui-es,  and  curves,  which,  if  mainly  limited 
to  the  sigmoid  flexui-e,  cause  its  permanent  enlargement  and  abnormal  implautation. 
■It  is  not  very  uncommon  to  iind  this  disposition  of  the  sigmoid  flexure,  very  marked 
at  times,  in  the  bodies  of  youug  people,  without  any  change  or  thickening  of  the 
mesocolon  to  show  antecedent  mesenterial  peritonitis.  In  other  cases  it  is  tme 
that  a  chronic,  sometimes  fatal,  mesenterial  peritonitis  is  the  cause  of  the  abnormal 
implantation  of  the  sigmoid  flexure  with  approach  of  the  end  of  the  loop.  This 
abnormal  position  of  the  sigmoid  flexure  often  exists  without  causing  any  obstruc- 
tion to  the  movement  of  the  fasces.  Of  this  we  have  frequent  enough  opportunities 
to  convince  om'selves.  A  short  time  ago,  while  examining  the  body  of  a  boy 
eleven  years  old,  who  had  died  of  pseudoleukfemia  and  had  never  had  any  difticuKy 
in  evacuating  faeces,  I  found  a  chronic  twisting  of  the  sigmoid  flexure  with 
close  approximation  of  the  ends  of  the  loop.  If  air  is  forced  in  from  the  side  of 
the  colon,  the  S  loop  untwists,  and  again  resumes  its  twisted  position  when  the  air 
is  allowed  to  escape,  a  proceeding  that  must  have  been  relocated  during  life 
with  every  passage  of  faeces.  If,  however,  when  this  disposition  of  the  sigmoid 
flexure  exists,  the  ])ower  of  the  intestine  is  weakened  by  age,  or  by  any  other  reason 
in  earlier  life,  it  so  happens  that  this  twist,  which  has  heretofore  been  of  no  impor- 
tance, now  has  an  actually  obstructive  influence  upou  the  advance  of  the  faeces.  The 
repeated  obstruction  of  the  faeces,  together  with  its  mechanical  and  chemical  irri- 
tation, the  frequent  pulling  upon  the  pedicle  of  the  abnormally  movable  S  loop,  excite 
an  insidious  peritonitis,  which  leads  to  thickening  and  shrinking  of  its  mesenterial 
root,  and  thereby  to  a  still  closer  approximation  and  constriction  of  the  sides  of 
the  loop  at  their  base.  The  more  there  is  of  this,  the  slower  becomes  the  advance 
of  the  faeces  through  the  loop,  and  the  loop  itself,  like  the  intestine  above  a 
stenosis,  often  expands  to  an  extraordinary  size,  in  consequence  of  which  the  dis- 
]30sition  to  twisting  (e.  g.,  as  the  i-esult  of  accumulation  of  the  fasces  in  one  side  of 
the  loop  alone)  is  essentially  increased. 

Impermeability  in  these  cases  of  twisting  is  caused  by  the 
pressure  which  the  ends  of  the  twa  sides  of  the  twisted  loop 
exert  upon  each  other.    Moreover,  as  these  sides  run  parallel  to 

'  Hence  the  proposal  in  the  Paris  Academy  to  perform  Littre's  colotomy  upon  the 
right  side  in  new-bom  children. 
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ilie  mesenterial  axis  (see  Fig.  18),  it  is  evident  that,  when  the 
latter  is  twisted,  they,  too,  must  likewise  be  twisted  more  or  less 
ibont  their  own  axes. 
But  it  is  not  the  twisting  itself  loliich  causes  permanent  occlu- 
ion  of  the  intestine.  Other  forces  are  requisite  which  oppose 
iJt.e  undoing  of  the  twist.  Among  the  first  of  these,  in  occlusion 
'\v  simple  twisting,  we  have  to  mention  the  often  extraordinary 
•<}ze  and  weight  of  the  sigmoid  flexure,  filled  with  fseces  and  gas, 
;uid  extending  not  unfrequently,  under  such  circumstances,  as 
I'ar  as  the  right  hypochondrium,  and  overlying  all  the  folds  of 
rlie  small  intestine.  If  now  such  a  loop,  overdistended  and 
consequently  paretic  as  the  result  of  a  constipation  that  has 
lasted  perhaps  for  several  days,  rolls  about  its  axis,  its  own 
weight,  together  with  its  inactivity,  prevents  it  from  straighten- 
ing itself  again.  Furthermore,  the  distention  by  gas  of  the 
intestine  above  the  occluded  point,  which  immediately  follows 
the  twisting,^  and  the  limitation  of  the  free  mobility  of  the 
t\visted  loops  which  results  therefrom,  aid  in  fixing  it  in  its 
jilace.^  Twists  of  the  kind  here  described  often  occur  after 
prolonged  coprostasis,  and  make  their  first  appearance  as  its 
relatively  unimportant  final  incident,  after  the  severe  symptoms 
rif  impermeability  of  the  intestine  have  already  appeared,  as  the 
result  of  hyper-extension  and  paralysis  of  the  sigmoid  flexure. 

Another  and  not  infrequent  process  which  makes  the  tvnst 
permanent  is  this,  that  a  portion  of  the  ileum,  rendered  freely 
movable  by  an  unusually  long  mesentery,  throws  itself  across 
the  pedicle  of  the  twisted  flexure,  and,  by  the  pressure  which  it 
<-xerts,  prevents  the  other  from  becoming  straightened  again. 
The  same  result  can  be  brought  about  by  peritonitic  false  liga- 


'  The  distention  of  the  colon  by  gas,  after  being  twisted,  is  often  so  considerable, 
and  the  diminution  of  space  thereby  produced  is  so  great,  that  it  makes  a  further 
distention  of  the  small  intestine  impossible.  Under  these  circumstances,  we  often  find 
the  latter  contracted  and  lying  behind,  near  the  vertebral  column,  covered  by  the 
immensely-distended  colon  and  sigmoid  flexure. 

Examples  are  given  by  Gay,  London  Path.  Soc.  Vol.  X.  p.  153.  W.  Gruher,  Med. 
Ztg.  Russlands.  1860.  Nos.  14-19.  Kade,  Petersb.  med.  Ztg.  1867,  p.  167,  et  seq. 
I^ingen,  ibid.  N.  F.  I.  p.  169.  Also  by  Bokitamlq/,  Oesterr.  med.  Jahrb.  X.  1836. 
J^roriep's  Kupfertafeln.    Kiittner,  Virch.  Arch.  Bd.  43  ;  and  many  others. 
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meuts  or  omental  adhesions  running  directly  across  the  pedicle 
of  the  twisted  loop  and  fixing  it  in  its  twisted  position.^  The 
compressing  mesentery  of  the  small  intestine  is  often  pressed 
and  folded  into  the  form  of  a  cylindrical,  stalk-like  mass,  tightly 
stretched  by  the  weight  of  its  overloaded  convolutions  hanging 
down  in  the  cavity  of  the  pelvis. 

The  causes  of  the  lengthening  of  the  mesentery  of  the  small  intestine  are  not 
always  very  clear.  As  a  matter  of  fact,  it  is  found  most  frequently  in  advanced 
life,  and  when  the  abdominal  walls  have  become  greatly  relaxed  by  repeated 
child-bearing.  In  the  first  case  the  disapi^earance  of  the  fat  in  the  mesentery  and 
the  other  senile  tissue-changes  play  an  etiological  part.  In  other  cases  large 
hernias,  especially  the  so-called  eventration,  are  the  cause  of  the  lengthening  of 
individual  portions  of  the  mesentery  of  the  small  intestine. 

From  all  this  it  is  evident  why  occlusion  by  twisting  is  not 
unfrequently  preceded  for  a  long  period  of  time  by  colics, 
meteorism,  especially  of  the  colon,  and  coprostasis — symptoms 
due  to  slight  stenosis  of  the  ends  of  the  S  loop.  Occlusion  itself 
comes  on  acutely,  with  the  severe  symptoms  of  internal  incar- 
ceration, rapid  collapse,  vomiting,  excessive  meteorism,  and 
usually  violent  tenesmus.  Death  sometimes  takes  place  within 
the  first  twenty-four  hours — on  the  average  on  the  fourth  day. 
In  many  csisea  frequent,  sometimes  Moody,  diarrlicea  is  observed 
at  the  time  of  or  immediately  before  the  appearance  of  the  first 
symptoms  of  strangulation,  so  that  invagination  of  the  intestine 
is  often  suspected.  But  it  should  not  be  easy  to  make  this 
mistake,  for  in  intussusception  the  course  is  not  so  rapid,  nor 
the  collapse  and  meteorism  so  early  and  severe  ;  and  the  pre- 
monitory intestinal  troubles,  which,  as  a  rule,  last  so  long  in 
twisting  of  the  intestine,  are  usually  absent  in  intussusception. 

Twisting  of  the  sigmoid  flexure  occurs  most  frequently  in 
advanced  life,"  for  reasons  contained  in  the  foregoing  ;  but  the 


'  Emu,  Deutsches  Arch.  f.  klin.  Med.  IG.  Bd.  S.  474. 
'  At  the  age  of  10  years  

From  28  to  40  years    

From  45  to  60  years  

Over  60  years  


1  case. 

6  cases. 
18  " 

7  " 

33  cases. 
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anatomical  disposition  wliich  makes  it  possible  may  exist  at  the 
earliest  age.    It  is  more  frequent  in  males  than  in  females.^ 

In  rare,  exceptional  cases,  other  parts  of  the  colon  besides  the  sigmoid  flexure 
have  been  twisted  about  their  mesenterial  axis — for  example,  au  abnormally  long 
flexura  dextra  or  sinistra,  extending  to  the  mesogastnum  or  hypogastrium.  or  the 
unusually  movable  ascending  colon  with  the  cfficum.  The  necessary  anatomical 
conditions,  as  well  as  the  processes  which,  under  those  conditions,  make  the  occlu- 
sion permanent,  are  the  same  as  those  already  described  in  detail.'' 

Twisting  about  the  mesenterial  axis  occurs  more  rarely  in  the 
small  intestine  also  than  in  the  sigmoid  flexure  (compare  the 
statistics  on  page  561).  The  anatomical  conditions  of  their  occur- 
rence are  the  same  here  as  there.  We  distinguish  between 
twisting  of  the  entire  jejunoileum  and  that  of  single  loops  or 
hunches  of  loops. 

If  the  root  of  the  mesentery  is  unusually  short,  while  its  height  and  the  length 
of  the  intestine  are  normal ;  if  the  radix  mesenterii  runs  more  vertically  than  usual; 
if  the  mesentery  attains  its  full  height  at  the  jejunum  suddenly,  and  loses  it  just  as 
abruptly  in  the  neighborhood  of  the  caecum — then  the  small  intestine  is  in  a  con- 
dition to  undergo  twisting  as  a  whole  about  its  mesentery.  The  twist  is  usually 
one  hundred  and  eighty  degrees,  and  the  direction  such  that  the  upper  end  of  the 
intestine  is  carried  to  the  left  and  downwards,  the  lower  end  to  the  right  and 
upwards.  The  right  side  of  the  mesentery  faces  to  the  left,  and  the  left  to  the 
right.  This  twist  does  not  always  cause  absolute  occlusion — often  only  a  constric- 
tion at  each  end  of  the  twisted  convolution,  the  beginning  of  the  jejunum  and  the 
end  of  the  ileum,  tlie  latter  of  which,  when  occlusion  takes  place,  is  often  twisted 
at  the  same  time  about  its  own  longitudinal  axis.  Twisting  of  this  kind  has  been 
seen  in  very  young  children,  and  it  seems  as  if  that  variation  in  the  development  of 
the  mesentery,  in  which  the  ileum,  caecum,  and  ascending  colon  possess  a  common 
mesentei3,'  especially  disposed  to  it. 

Occlusion  by  twisting  of  a  single  section  of  the  small  intestine 
is  also  rare.*  The  same  anatomical  disposition  is  necessary  to  its 
production  as  that  which  we  described  for  twisting  of  the  sigmoid 
flexure.   Thus,  for  example,  the  flexura  duodenojejuualis  may  be 

'  Of  the  thirty-seven  cases  contained  in  my  statistics,  ten  were  females. 
'  Examples  :  Avery,  London  Path.  Soc.  II.  222.    Ooupil,  Bull,  de  la  soc.  anat.  de 
Paris.  1842.  336. 

Eppinger,  Prag.  Viertelj.  1873.  I.  1,  56.  Bokitansky,  1.  c.  Bericht  a.  d.  k.  k. 
allg.  Krankenh.  in  Wien.  1866.  S.  143.    Kuttner,  1.  c.    Esau,  1.  c. 

^  We  have  already  mentioned  the  fact  that  the  intestinal  loops  which,  for  any  cause 
.(false  ligaments,  appendix,  omental  fissures,  etc.),  become  strangulated,  often  suffer 
twisting  about  their  mesenterial  axis  at  the  same  time. 
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unusually  high,  its  two  ends  approximated  by  a  small  mesentery, 
and  twisting  take  place.  Or  a  loop  of  small  intestine,  most  fre- 
quently of  the  lower  part  of  the  ileum,  may  become,  as  it  were,  set 
off  from  the  rest  by  the  lengthening  of  its  mesentery  and  the  ap- 
proximation of  its  ends  to  one  another,  and  to  the  vertebral 
column  as  the  result  of  chronic  mesenterial  peritonitis,  and  thus 
a  sort  of  pedicle,  that  can  be  twisted,  is  formed.'  This  condition 
is  found  most  frequently  in  the  folds  of  the  small  intestine, 
which  have  lain  for  a  long  time  in  a  large  liernia,  or  which  have 
been  adherent  to  the  parts  about  one  or  to  the  pelvic  viscera.^ 
The  traction  thus  produced  lengthens  the  mesentery  of  the  cor- 
responding loop  ;  the  repeated  pulling  upon  it  sets  up  chronic 
mesenterial  peritonitis,  which  draws  the  ends  of  the  loop  still 
nearer  to  each  other.  Twisting  of  the  small  intestine  leads  to 
permanent  occlusion,  for  the  paralytic  loop  sinks  into,  the  true 
pelvis,^  and  thus  produces  a  sharp  bend  in  itself,  or  because  the 
pedicle  of  the  twisted  part  is  compressed  by  another  portion  of 
the  ileum  or  by  a  false  ligament,  and  in  this  way  its  untwisting 
is  prevented.  Twisting  of  loops  of  the  small  intestine  or  of  the 
whole  jejunoileum  occurs  more  frequently  in  advanced  life  and 
in  males.  Irregularities  in  the  evacuations  of  the  bowels,  symp- 
toms of  stenosis  of  the  small  intestine  not  unfrequently  precede 
this  accident ;  profuse  diarrhoea  is  often  its  immediate  occasion. 

To  the  consideration  of  twisting  of  the  intestine  naturally 
succeeds  that  of  the 

Intertwining  or  Knotting  of  Two  Intestinal  Loops.'' 

This  involves  most  commonly  the  sigmoid  flexure  and  a  loop 
of  the  ileum.    It  requires  a  portion  of  small  intestine,  rendered 

'  The  same  process  sometimes  follows  the  development  of  a  large  round  tumor  in  the 
mesentery.    Eppinger's  interesting  case  in  the  Prager  Viertelj.  1873,  1,  is  an  example. 

^For  fine  examples  of  this,  I  refer  to  Fagge,  1.  c,  S.  352.  BokU.ansky^  1.  c,  and 
Froriep,  Chir.  Kupfert.  870.  VIII.  78.  RueJde  and  Busch  (meeting  of  the  Niederrhein. 
Gesel.  in  Bonn,  15th  March,  1865).  Eppinger^s  finely  described  cases,  1.  c.  ;  also, 
Moritx's  (meeting  of  the  allg.  Ver.  Petersb.  Aerzte.  5.  March,  1866) ;  the  cases  in  the 
Berichten  aus.  d.  k.  k.  allg.  Krankenh.  in  Wien,  1865,  S.  214;  1866,  S.  131  ;  1858,  S. 
89 ;  1862,  S.  76  ;  1868,  S.  157  ;  and  many  others. 

^  Ejypinger,  1.  c. 

W.  Gruber,  Virch.  Arch.  Bd.  26  and  48.  Kuttnm\  ibid.  Bd.  43.  Herberg,  ibid. 
Bd.  54. 
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unusually  movable  by  a  long  mesentery,  and  a  long  sigmoid 
llexure  with  a  comparatively  narrow  mesenterial  pedicle.  The 
••knot"  may  be  tied  in  various 


the  sigmoid  flexure,  passes,  after 
liaving  crossed  again  in  front  of 

the  loop  of  small  intestine,  going  from  below  upwards  (Fig.  15, 
diagrammatic).  The  small  intestine  forms  the  axis  about  which 
the  sigmoid  flexure  is  wound. 

It  more  rarely  happens  that,  after  the  loop  of  the  ileum  has  fallen  across  the 
mesenterial  pedicle  of  the  sigmoid  flexure,  the  former  is  wound  about  the  latter, 
and  not  the  latter  about  the  former,  as  in  the  case  just  described.  The  sigmoid 
llexure  then  constitutes  the  axis.  The  knot  can  also  be  made  by  the  ileum  passing 
with  its  mesentery  under  the  sigmoid  flexure,  and  then  either  the  ileum  or  the 
flexure  is  wrapjjed  around  the  other.  In  this  way  we  may  distinguish  four  kinds  of 
intestinal  knots,  according  as  the  sigmoid  flexm'e  or  the  ileum  forms  the  centre,  and 

iccording  as  the  ileum  passes  at  first  over  or  under  the  jiedicle  of  the  sigmoid 
flexure.  In  all  closely  studied  cases  of  knotting,  the  length  of  the  small  intestine 
proved  to  be  unusually  great,  and,  as  a  rule,  considerably  above  the  average. 
Almost  always  in  the  cases  described,  the  loop  of  small  intestine,  as  well  as  the 

igmoid  flexure,  was  twisted  about  its  own  mesenterial  axis,  and,  as  usually  happens, 
more  or  less  torsion  of  the  intestine  about  its  own  longitudinal  axis  was  added. 

In  all  the  cases  within  my  knowledge,  with  one  exception 
Eppinger),  knots  of  this  kind  have  been  formed  only  in  males, 
;ind  always  in  adults  between  the  ages  of  twenty-four  and 
seventy-three  years.    The  course  is  extraordinarily  acute^  as 


ways.  It  most  commonly  hap- 
,  ,ens — twelve  times  in  the  twenty- 
one  cases  collected  by  me — that 
t  lie  loop  of  small  Intestine  places 
itself  immediately  above  the  nar- 
row mesenterial  pedicle  of  the 
sigmoid  flexure,  just  as  we  de- 
scribed its  doing  in  twisting  of 
the  intestine.  Through  the 
space  which  is  now  left  between 
the  posterior  abdominal  wall  and 
tlie  pedicles  of  the  two  loops 
crossing  each  other,  one  of  them. 
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rapid  as  in  strangulation  due  to  any  other  cause.  In  one  case 
(Parker)  death  occurred  on  the  sixth  day,  in  all  the  others  within 
the  first  two  days,  and  in  many  of  them  on  the  day  of  the  attack 
itself.  1 

The  length,  which  is  generally  consideral^le,  of  the  strangulated  loop,'  and  the 
tightness  with  wliich  the  knot  is  usually  drawn,  lead  to  the  more  or  less  complete 
occlusion  of  numerous  large  mesenteric  veins,  infiltration  of  blood,  and  gangrene  of 
the  strangulated  intestinal  walls,  while  free  hemorrhage  into  the  bowels,  and 
abundant  sero-sanguinolent  exudations  into  the  peritoneal  cavity,  often  take  place 
very  promptly.  The  latter,  for  example,  in  a  case  of  Kiittner's  which  lasted  only 
twenty-four  hours,  amounted  to  six  pounds. 

If  the  necessary  anatomical  conditions  exist,  a  traumatism  of 
the  abdomen,  an  error  of  diet,  or  vigorous  peristaltic  action  set 
up  by  any  other  cause,  may  suffice,  as  numerous  examples  prove, 
to  produce  the  formation  of  the  knot.  Severe  diarrhoea,  espe- 
cially, is  apt  to  precede  this  kind  of  internal  strangulation,  and  in 
some  rapid  cases  it  lasts  through  the  whole  of  the  attack,  and  is 
associated  with  free  vomiting,  complete  coUapse,  etc.,  a  train  of 
symptoms  similar  to  that  of  cholera. 

Knotting  or  intertwining,  exactly  like  that  we  have  been  considering,  takes 
place  in  rare  cases  between  two  suitable  loops  of  the  small  intestine — that  is, 

loops  with  long,  stretched  mesenteries ;  they  cross 
each  otlier,  and  while  one  forms  the  axis,  the 
other  winds  itself  about  it,  passing  between  the 
root  of  the  mesentery  and  the  loops.  I  saw  an 
exactly  similar  occurrence  several  years  ago.  A 
loop  of  the  small  intestine  was  adlierent  at  a 
(Fig.  16),  near  a  hernial  opening.  About  this,  as 
an  axis,  the  adjoining  ileum,  b,  had  wrapped 
itself,  and  sunk  into  the  true  pelvis,  where  it  lay 
as  a  bluisli  red,  half  gangrenous  mass,  complet- 
ing the  strangulation  by  its  own  weight  Cases 
of  a  similar  kind  have  been  communicated  by 
Rokitansky  (1.  c.)  and  Eames.' 


Fig.  ifi. 


'  For  example,  a  case  lasting  only  twelve  hours,  recorded  in  the  Bericht  a.  d.  k.  k- 
aUk.  Krankenh.  Wien,  1866,  S.  145. 

^  The  loop  of  small  intestine  forming  the  knot  varies  in  length  between  four  nnd 
twenty-one  inches,  that  of  the  sigmoid  flexure  between  twelve  and  forty  inches. 

=  Med.  Press  and  Circular,  1868.  Published  records,  so  far  as  I  know,  contain  only 
sue  cases  of  knots  of  the  small  mtestine.    The  many  descriptions  of  knote  formed  by 
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Finally,  we  have  still  to  mention  that  knotting  and  intertwining,  such  as  we 
have  described  in  the  foregoing,  may,  in  rare  cases,  take  place  also  between  a  loop 
of  the  jcjuuoileum  and  tlie  coecum  and  ascending  colon,  rendered  freely  movable 
by  an  unusually  long  mesentery.  The  latter  is  displaced  inwards,  sometimes  as  far 
as  the  left  hypochondrium,  and  at  the  same  time  receives  a  twist  about  its  mesen- 
terial axis.  About  the  mesenterial  pedicle  thus  formed,  a  portion  of  the  jejunum, 
rendered  freely  movable  by  a  long  mesentery,  winds  itself,'  or  vice  versa — that  is, 
the  ascending  colon,  twisted  about  its  axis  and  displaced  towards  the  median  line, 
wraps  itself  about  the  small  mesenterial  pedicle  of  a  long  loop  of  the  jejunoileum.' 

Twisting  about  the  mesenterial  axis  should  be  distinguished 
from  twisting  about  the  axis  of  the  intestine.  The  latter  occurs 
as  real  twisting  only  at  the  ends  of  an  intestinal  loop  twisted 
about  its  mesenterial  axis  (page  567).  Wliat  lias  otherwise  deen 
also  included  in  this  term  should  much  more  properly  he  desig- 
nated as  lateral  MnMng  {the  result  of  dislocatiorCf .  This  process 
is  seen  much  the  most  frequently  in  the  caecum  and  ascending 
colon.  When  these  are  rendered  movable  by  an  unusually  long 
mesocolon  and  displaced  inwards  or  into  the  left  hypochon- 
drium, they  suffer  at  the  same  time  a  twisting,  or  rather  a  kink- 
ing, about  the  longitudinal  axis  of  the  intestine.  The  angle  of  the 
kink  may  lie  near  the  caecum,  or  higher  up  on  the  colon  ascen- 
dens,*  and  always  runs  more  or  less  obliquely  to  the  axis  of  the 
intestine.  The  kink  may,  however,  also  lie  in  the  transverse  axis 
of  the  intestine  ;  this  happens  in  the  following  way  :  the  abnor- 
mally movable  caecum,  extending  into  the  pelvis  and  free  from 
its  mesentery  to  an  unusual  extent,  is  thrown  from  below  up- 
wards upon  the  anterior  surface  of  the  ascending  colon.  ^  But 

two  intestinal  loops,  as  they  are  offered  to  us  even  now,  are  so  far  from  exact,  and  often 
so  confused,  that  the  lack  of  a  clear  conception  of  the  anatomico-pathological  relations  is 
at  once  evident  from  the  description.  A  large  part  of  the  statistics  is  equally  useless, 
-ince  the  anatomico-pathological  account  is  limited  to  the  statement  that  a  "  volvulus  of 
the  colon  or  ileum  "  existed,  and  the  general  term,  volvulus,  includes  all  possible  causes 
of  internal  strangulation,  even  invagination. 

'  Ber.  a.  d.  k.  k.  allg.  Krankh.  in  Wien,  1858,  S.  331,  333. 

'  Leonard,  Arch.  gen.  de  med.  T.  V.  4,  p.  242. 

'In  contra- distinction  from  the  drawing  or  kinking  by  adhesions  and  traction,  de- 
scribed before,  we  are  now  speaking  of  the  kinking  that  results  from  displacement. 

*  Examples  given  by  Habershon,  Fagge,  Rokitansky,  Lieutaud,  Cruveilhier,  Froriep, 
and  many  others. 

'Examples  given  by  Rokitansky,  1.  c;  Weiglein,  Oesterr.  med.  Jahrb.  V.  1833  ;  Mou- 
tnrd-MaHin,  L'Union,  1856. 
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the  Jcinking  is,  in  itself^  insufficient  to  produce  definitive  imper- 
meability, toMcli  requires  the  addition  of  some  compressing 
cause,  most  frequently  the  mesentery  of  a  conmlution  of  the 
small  intestine  which  overlies  the  bent  point  and  obstructs  it  by 
compression.  Under  these  circumstances,  the  csecum  always 
appears  as  an  enormously  distended  pouch,  and  often  fills  the 
entire  mesogastrium.  Kinking  or  twisting  about  the  intestinal 
axis  has  been  seen  not  only  in  the  caecum  and  ascending  colon,' 
but  also  in  the  duodenum  (Remboldt,'  Lebert,  Poland),'  and  the 
lowest  part  of  the  ileum,  the  latter  resulting  from  lateral  dislo- 
cation of  the  caecum  and  ascending  colon,  or  of  the  ileum  itself,* 

The  kinking  of  the  ascending  colon  and  ctecum,  described  in  the  foregoing, 
may,  like  the  twisting  of  the  sigmoid  flexure  about  its  mesenterial  axis,  take  on  the  ; 
chronic  form,  in  which  case  j^eritonitic  adhesions  make  the  angle  permanent,  i 
Sometimes  no  noteworthy  obstruction  of  the  ]Dermeability  of  the  intestine  results,  ! 
as  I  was  recently  able  to  convince  myself  upon  a  cadaver ;  in  other  cases  the  symp-  ' 
toms  of  stenosis  appear.    Acute  occlusion  follows  in  such  cases,  either  from  com- 
pression of  the  angle,  or  from  obstruction  of  the  fteces  with  hyperextension  and 
paralysis  of  the  displaced  csecum. 

We  have  repeatedly  spoken  of  compression  of  the  sigmoid 
flexure,  of  the  caecum  and  ascending  colon '  displaced  inwards, 
by  the  mesentery  of  the  small  intestine  ;  we  shall  now  only  add 
that  the  lowest  part  of  the  ileum,  fastened  down  by  a  short 
mesentery,  may  be  closed  in  the  same  way.  Compression  of 
the  intestine  by  the  mesentery  sometimes  persists,  as  I  have  re- 
peatedly convinced  myself,  as  a  chronic  condition,  and  gives  rise, 
for  a  long  time,  only  to  the  signs  of  habitual  constipation.  In 
most  cases  of  compression  of  the  intestine  by  the  mesentery, 
diarrhoea  preceded  the  symptoms  of  strangulation,  and  it  is  of 
importance,  etiologically,  to  this  extent,  that  probably  it  is 
often  the  cause  of  the  overloading  of  the  compressing  convoln- 

■  Patema  (Dissert.  Inaug.  Berlin,  1872^  describes  also  such  a  one  of  the  transverse 
colon  in  the  neighborhood  of  the  splenic  flexure.  The  case  was  seen  in  Frerichs' 
Clinic. 

^Oesterr.  Ztschr.  f.  pract.  Heilk.  1856,  6. 
3  Guy's  Hosp.  Kep.  1843. 
'  Oiieneau  de  Mimjj,  Gaz.  hebd.  1867. 
"Erichsen,  Petersb.  mad.  Zeitschr.  1862. 
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tion  of  the  ileum,  and  of  its  taking  its  place  upon  the  com- 
]iressed  intestine.  The  course  is  usually  very  acute.  This  kind 
of  occlusion  occurs  almost  exclusively  in  adults,  most  frequently 
in  advanced  life,  more  rarely  in  women  than  in  men. 

Under  the  title,  "  compression  of  tlie  intestine  by  other  portions  of  the  same,"" 
are  described  many  cases  of  intestinal  occlusion,  which,  in  part,  stand  in  great  need 
of  another  explanation.  Thus,  Rokitansky  found  the  flexura  hepatica  occluded  by 
the  pressure  of  the  ileum  displaced  into  the  riglit  hypochondrium.  Others  report 
tliat  the  sigmoid  flexure,  unusually  distended  and  filled  with  f  feces,  has  sunk  into  the 
pelvis  and  occluded  the  rectum  by  pressure ;  others,  again,  that  the  ileum,  or  even, 
tlie  transverse  colon,  when  disposed  in  the  form  of  the  letter  M,  has  been  com- 
l)ressed  by  an  unusually  distended  sigmoid  flexure.'  Inmost  of  these  cases,  so 
many  of  which  have  been  recorded,  the  difficulty  has  lain  in  the  unusual  size  and 
abnormal  course  of  the  colon,  which,  disposed  in  many  folds,  often  takes  up  so 
much  space  in  the  abdominal  cavity  as  to  leave  scarcely  any  for  the  small  intestine 
crowded  to  one  side.^  In  these  cases,  as  a  rule,  severe  coprostasis  precedes  the 
occlusion,  and  this  latter  is  much  less  the  result  of  compression  of  the  intestine  by 
itself  than  it  is  of  an  insurmountable  coprostasis  associated  with  paralysis  and 
liyperextension  of  the  intestine. 

The  abnormal  arrangement  of  the  colon  in  numerous  curves  and  flexui'es  is,  as 
we  have  before  said,  often  congenital. 

Thus  Jacobi  found  the  following  condition  of  things  in  a  child,  that  died  when 
Illy  five  days  old,  with  symptoms  of  strangulation.  The  transverse  colon  went 
'lirectly  down  from  the  flexura  hepatica  to  the  left  iliac  fo-ssa,  and  there  formed 
veral  i2-shaped  loops  lying  upon  one  another,  whose  numerous  bends  hindered 
tlie  advance  of  the  fseces,  and  by  reciprocal  pressure  and  paralysis  brought  about 
iit  last  their  permanent  arrest. 

In  other  cases  the  abnormal  size  and  arrangement  of  the  colon  is  acc^uired  ;  it  is 
due  to  habitual  coprostasis,  and  especially  is  often  the  consequence  of  eating  exces- 
sive amounts  of  coarse  vegetables  or  of  indigestible  substances.  Consequently  it  is 
often  foimd  in  gluttonous  idiots.  We  shall  recur  to  this  subject  when  we  come  to 
speak  of  occlusion  of  the  intestine  by  faecal  obstruction,  by  liyperextension  and 
paralysis  of  the  intestine  ("ileus  paralyticus"). 

After  compression  of  the  intestine  by  the  intestine  and  its 
mesentery,  let  us  consider  the  other  jcauses  of  occlusion  by 
compression.  We  distinguish  acute  compression  caused  by 
the  sudden  change  of  place  of  a  movable  tumor  (for  example, 

'  Buchanan,  Froriep's  Notizen.  XV.  No.  17.    Easton,  qnotecl  by  Duchaussoy,  1.  o. 
Oiihnont,  Bull,  de  la  see.  anat.  1843,  p.  336.    Edhne,  Dissert.  Vratislav.  1841. 
'  Mbsler,  1.  c.  S.  114. 
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the  lodging  of  a  pedunculated  ovarian  cyst,  of  a  fibroid  of  the 
uterus  in  the  pelvis),  or  by  the  engagement  of  a  movable  loop 
of  intestine  between  an  immovable  tumor  and  its  solid  base. 
We  also  distinguish  the  far  more  frequent  chronic  compres- 
sion, usually  preceded  by  adhesion  between  the  compressed 
portion  of  the  intestine  and  the  body  which  exerts  the  com- 
pression. In  the  latter  case  the  symptoms  of  constriction  of 
the  intestine  are  usually  present  for  a  long  time  before  occlu- 
sion occurs.  The  latter  may  take  place  in  different  ways :  by 
■a  rapid  increase  or  a  change  of  place  of  the  compressing  cause, 
by  obstruction  of  the  faeces  with  paralysis  and  hyperextension, 
or  by  the  lodging  of  a  foreign  body  at  the  point  narrowed  by 
the  compression  and  adhesion.  It  is  evident  that  the  parts 
most  frequently  compressed  must  be  those  which  are  fixed  by 
a  short  mesentery  or  an  incomplete  peritoneal  investment  to 
the  posterior  abdominal  or  pelvic  wall,  so  that  they  cannot 
escape  :  thus  the  rectum,  especially,  the  lowest  portions  of  the 
ileum,  and  the  duodenum.^  As  a  result  of  the  local  condi- 
tions and  other  forces,  compression  occurs  most  frequently— in 
seventy-one  per  cent,  of  the  cases — in  the  true  pelvis.  'No  further 
explanation  is  needed  of  the  fact  that  this  kind  of  impermea- 
bility happens  more  frequently  in  females  than  in  males. 

For  examples  of  compressiug  causes,  I  refer  to  the  numerous  cases  of  compression 
of  the  rectum  or  other  portions  of  the  intestine  by  uterine  and  ovarian  tumors,  by 
retroflexion  and  retroversion  of  the  uterus,  especially  when  it  is  enlarged  by  preg- 
nancy (Meigs Putegnat  by  abscesses  and  tumors  having  their  origin  in  the  walls 
of  the  pelvis,  the  sacro-iliac  synchondrosis,  etc.  ;  also  compression  by  pessaries, 


'  My  statistics  of  165  cases  of  compression  ^exclusive  of  compression  by  the  intestine 


and  its  mesentery)  give  : 

Compression  of  the  rectum  in   60  per  cent. 

"  "     lower  part  of  ileum   10  " 

"  "    sigmoid  flexure ,  colon  descendens  and  flex- 

ura  sinistra  together   12  " 

"  "     duodenum   7  " 

"  "    ascending  colon  and  flexura  dextra   G  " 

"  "    middle  portion  of  ileum   4  " 

"  "    the  transverse  colon   1  " 

'  Quoted  by  Duchaussoy,  p.  372. 
^  Joum.  de  med.  de  Bruxelles,  1867. 
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iiostatic  tumors,  large  vesical  calculi  (Tulpius by  tubal  pregnancy  (Hipp. 
iDSCUs') ;  compression  by  subperitoneal  tumors  and  abscesses,  or  those  having  their 
l  igin  in  the  vertebral  column,  by  abscesses  by  congestion,  jjsoas  abscesses,  perity- 
hlitic  phlegmons ;  compression  by  various  tumors  of  the  omentum,  of  the  mesen- 

I  V,  by  cysts  of  the  latter  (Ball,^  Sutherland  ••),  by  cysts  of  the  fossa  ileoccecalis. 
^chott,^  Widerhcif er  by  echinococcus  cysts  (Lesauvage,''  Hauston  ^),  acute  com- 
iiession  by  the  pedicle  of  a  moval)le  kidney  (Rollet°),  of  a  movable  spleen 
Alonzo,'"  Bainibrigge,"  Helm,  and  Klob  '■'),  by  tumors  arising  in  the  liver  or  spleen 
l!lasius'^),  by  kidney  stones,  hydronephrosis,  and  other  tumors  of  the  kidney;. 

lupression  of  the  duodenum  by  tumors  arising  from  the  concavity  of  the  liver,, 
lom  the  portal  lymphatic  glands,  by  cancers,  abscesses,  cysts  of  the  pancreas  (Kerk- 
ingius,"  Holscher,'*  Bleuland,"^  Habsrshon  (1.  c),  and  others);  compression  by  the 
ngaging  of  a  portion  of  the  intestine  between  the  ribs  and  the  convexity  of  th& 
ivcr  (Lavater,"  Kellenberg  etc. 


)bstruction  of  the  Intestinal  Canal  by  Gall-stones,  Intestinal 
Stones,  Foreign  Bodies,  and  Ftecal  Masses. 

Obstruction  by  Gall-stones. 

It  is  known  that  even  large  gall-stones  can  be  evacuated  per 
mum  without  giving  rise  to  any  trouble  or  annoyance.  In  other 
ases,  their  passage  down  the  intestine  is  accompanied  by  severe 

1  Observ.  Lib.  III.  C.  2. 
De  Facult.  Anat.  Lib.  2,  p.  23. 
3  Bull,  de  la  see.  anat.  de  Paris.  1857,  p.  400. 
"  The  Medical  Record  of  Australia,  1863. 

'  Wochenbl.  d.  Zeitschr.  d.  k.  k.  GeseU.  d.  Aerzte  in  Wien,  1862,  No.  44. 
'^Jahrb.  d.  Kinderh.  II.  Jahrg. 

Bull,  de  la  facult.  de  med.  a  Paris.  1813. 
*  Catalogue  of  the  Mus.  Coll.  of  Surg,  in  Ireland.  No. 
'Path.  u.  Ther.  d.  bewegl.  Niere.  Erl.  1866. 

Arch.  gen.  de  med.  4.  Serie.  T.  XVI.  p.  506. 
"Ibid.  p.  505. 

Wien.  Wochenbl.  1856,  37. 

Quoted  by  Duchaussoy. 

Obs.  anat.  43. 
"  Schmidt's  Jahrb.  III.  Suppl.  Bd.  168. 

Mus.  anat.  No.  1053. 
"Thes.  Inaug.  5.  C.  1.  c. 

Diss.  Inaug.  Erl.  1861. 
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colics,  irregular  evacuations,  meteorism,  and  vomiting.  In  a  third 
set  of  cases,  the  gall-stone  is  arrested  at  some  point  in  the  intes- 
tine, and  there  blocks  up  its  lumen.  This  occlusion  may  be  per- 
manent, and  cause  death.  It  is  often  overcome,  sometimes  after 
the  most  severe  symptoms  of  internal  strangulation  have  appear- 
ed accompanied  by  stercoraceous  vomiting  lasting  for  several 
days  (Wilson,  Marotte,  and  others).  The  passage  is  sometimes 
fi'eed  suddenly  with  immediate  remission  of  the  severe  symp- 
toms ;  this  happens  when  the  gall-stone  obstructs  the  lower  part 
of  the  ileum,  and  passes  suddenly  into  the  csecum,  or  when  it  is 
evacuated  after  having  lodged  in  the  rectum.  It  is  not  always 
upon  the  size  of  the  stone  that  the  one  or  the  other  of  these 
occurrences  depends.  The  shape  also  is  of  importance.  Thus  a 
long  cylindrical  stone  with  a  small  transverse  diameter  may  pass 
without  causing  any  trouble,  while  a  much  smaller  one,  if  it  is 
spherical  and  has  a  greater  diameter,  may  occlude  the  intestine. 
The  size  of  the  intestine  also,  which  varies  within  physiological 
limits,  as  well  as  accidental  causes,  have  some  influence. 

It  is  a  fact,  proved  by  many  observations,  that  even  large  gall-stones  can  pass 
gradually  through  the  distensible  bile  ducts,  and  in  this  way  reach  the  intestine. 
Abercrombie  (1.  c,  S.  166)  found  in  a  fatal  case  of  lodgment  of  a  gall-stone  in  the 
small  intestine  (the  stone  measured  four  inches  in  longitudinal  and  three  and  a  half 
in  transverse  circumference)  the  ductus  choledochus  communis  so  enlarged  that  it 
■would  admit  a  linger.'  In  other  not  infrequent  cases  a  fistula  forms  between  the 
gall-bladder  and  the  duodenum,  and  the  stone  makes  its  way  through  it  into  the  in- 
testine. It  is  exceedingly  rare  that  the  expulsion  takes  place  into  the  colon  through 
a  fistula  between  it  and  the  gall-l)ladder.- 

The  gall-stone  may  lodge  at  any  point  in  the  small  intestine, 
most  rarely  in  the  middle  of  the  ileum,  more  frequently  m  the 
duodenum  and  jejunum,  most  frequently — and  here  I  go  against 
other  opinions — in  the  lowest  part  of  the  ileum,  one  or  two  inches 
above  the  ileocecal  valve.'     The  cause  lies  in  the  diminution 

'  Compare  Morgagni^  Ep.  XXXVII.  Art.  46. 

Murchison,  Lend.  Path.  See.  Vol.  XXII. 

'  Of  the  thirty-two  cases  of  obstruction  by  gall-stones  in  which  the  position  of  the 

stone  is  given,  contained  in  my  statistics,  it  occupied  the  duodenum  and  jejunum  in  10 

The  middle  of  the  ileum  in   ^ 

17 

The  lowest  part  of  the  ileum  m   ^ ' 

32 
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which  the  calibre  of  the  intestine  undergoes  as  it  approaches  the 
cjecuin,  and  partly  also  in  the  fixation  of  the  lower  part  of  the 
ileum  by  a  short  mesentery. 

Sometimes  it  happens  that  after  the  gall-stone  has  made  its  way  into  the  lowest 
i!irt  of  the  ileum,  it  remains  there  for  a  long  time,  obstructing  it  only  incompletely, 
aud  gives  rise  to  a  set  of  symptoms  composed  of  those  of  constriction  of  the  intes- 
tine, and  repeated  temporary  occlusions.  (Meteorism,  colics,  visibleness  of  the 
lij'pertrophied  folds  of  the  intestine  :  attacks  which  exactly  resemble  hepatic  colic, 
^;cept  that  they  are  associated  with  much  meteorism.)  Circumscribed  peritonitis 
•suits  from  the  irritation  excited  by  the  gall-stone  in  the  intestinal  walls,  and  pro- 
duces annular  narrowing  of  the  ileum  at  the  corresponding  point,  which  finally 
reaches  such  a  degree  that  the  engaged  gall-stone  becomes  fixed  and  causes  death 
with  the  symptoms  of  permanent  occlusion.  Sometimes  the  stone,  by  remaining  in 
tlie  canal  for  a  long  time,  pushes  out  its  wall  on  one  side  in  the  form  of  a  false 
<liverticle.  Such  diverticles  have  been  found  in  the  duodenum  (Chomel,' Hiuly ') 
as  well  as  in  the  ileum  (Habershon,  1.  c,  S.  263).  Finally,  the  rarest  termination  is 
that  of  evacuation  of  the  gall-stone  through  the  abdominal  wall  with  formation  of 
au  intestinal  fistula.  A  stone  remaining  for  a  long  time  in  the  canal  or  in  a  di- 
verticle  may  grow  by  the  superposition  of  fresh  layers  by  the  passing  contents  of  the 
intestine.  In  this  way  are  formed  stones  having  a  radiating  cholesterine  nucleus  in 
the  centre,  and  a  shell  composed  of  the  phosphate  of  ammonia  and  magnesia,  and 
she  phosphate  of  lime,  in  which,  however,  may  be  mingled  decomposed  bilirubin 
nd  a  small  amount  of  cholesterine.  A  gall-stone,  that  has  been  lying  in  a  diverticle, 
may,  as  a  result  of  vigorous  peristaltic  action,  or  because  it  grows  more  and  more 
into  the  lumen  of  the  canal,  make  its  way  out  of  it  into  the  intestine,  and  either 
occlude  the  latter  or  be  evacuated  per  auum. 

Fatal  obstruction  by  gall-stones  has  been  observed  only  in  the 
small  intestine.  Still  the  most  severe,  though  temporary,  symp- 
1  cms  of  impermeability  of  the  colon  have  been  repeatedly  caused 
by  the  lodging  of  one  or  more  choleliths  in  the  sigmoid  flexure 
or  rectum.'  AVhen  there  is  stenosis  of  the  ileum  or  colon,  occlu- 
sion can  be  caused  by  smaller  stones.  As  for  sex,  of  the  forty- 
one  cases  of  my  statistics,  thirty -two  were  females,  nine  males. 

As  the  relative  frequency  of  gall-stones  in  men  and  women  was,  according  to 
tlein's  excellent  statistics,  as  two  to  three,  it  is  perhaps  proper  to  infer  that  large 
:all-8tones  capable  of  causing  occlusion  are  formed  more  frequently  in  women.  As 


'  Hist,  de  I'acad.  roy.  1710.    Obst.  anat.  3. 

'  Trans,  of  the  Path.  See.  of  London.  Vol.  VIII.  335. 

^  Leo,  quoted  by  Henoch.  I.  c.    Ehrlich,  Gaz.  med.  de  Paris,  1845,  167. 
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for  age,  it  happens  almost  always  in  late  life,  after  the  age  of  fifty,  and  indeed  by 
far  the  most  frequently  after  the  age  of  sixty  years;  in  only  a  few  exceptional  cases 
was  the  age  less  than  fifty.'  Since  gall-stones  are  not  correspondingly  more  frequent 
in  later  than  in  early  life,  we  must  conclude  that  by  a  long  stay  in  the  intestine  they 
gradually  increase  to  a  size  wliich  is  sufficient  to  cause  occlusion. 

A  few  days  ago  Prof.  Liebermeister  showed  in  his  Clinic  a  gall-stone  which  liad 
completely  occluded  the  crecum  not  far  from  the  small  intestine.  The  patient,  a 
man  a  little  over  sixty  years  of  age,  had  died  with  symptoms  of  ileus  lasting  for 
seven  days.  The  concretion  now  lying  before  me  is  one  of  the  largest  of  those 
found  in  the  fifty  two  cases  of  fatal  obstruction  by  gall-stones  and  also  of  those 
that  have  l)een  passed  per  anum.  It  has  the  form  of  the  gall-bladder,  and  in  the 
centre  is  composed  of  a  radiating  nucleus  of  cholesterine  shining  like  silk.  The 
other  layers  are  made  of  a  mixture  of  bile  pigment,  chalk,  and  cholesterine.  As  it 
has  been  proved  chemically  and  microscopically  that  the  latter  is  present  in  large 
quantities,  this  is  a  real  gall-stone.  Its  length  is  seven  and  a  half  centimetres,  its 
greatest  circumference,  that  according  to  which  it  was  lodged  in  the  intestine,  is 
12.7  ctm.,  its  greatest  diameter  four  ctm.,  its  weight  51.2  grammes.'' 

Ordinarily,  intestinal  and  gall-stones  can  be  distinguished  from  one  another  by 
their  simple  appearance.  The  liglit  weight  of  most  large  gall-stones,  their  radiated 
structure,  their  glistening  appearance,  and  the  fatty  feeling  of  the  cholesterine  stones, 
is  very  characteristic.  In  doubtful  cases,  the  distinction  can  be  made  by  chemical 
analysis.  For  the  clinical  diagnosis,  it  is  sufficient  to  treat  a  small  i)iece  of  the  stone 
in  a  test  tube  with  alcohol,  and  tlien  with  nitric  acid.  The  question  is  decided  by 
the  well-known  rings  of  color  formed  by  the  bile  pigment  about  the  fragment  of  the 
stone,  which,  being  of  light  specific  gravity,  usually  floats  in  the  liquid.  Tlie 
altered  bile  pigment  of  the  intestinal  stone  does  not  give  the  same  result.  Another 
fragment  may  be  boiled  in  alcohol,  and  then  suddenly  cooled.  The  cholesterine 
separates  in  glistening  flakes,  often  in  the  form  of  a  thick  milky  magma,  which,  on 
being  shaken,  shows  the  silvery  glister  of  the  cholesterine  scales,  and  it  can  also  be 
easily  recognized  by  means  of  cliemical  and  microscoi^ical  examination. 

The  symptoms  of  obstruction  by  gall-sfcones  vary  according 
to  the  location  of  the  same.  If  this  is  in  the  duodenum,  vomiting 
begins  at  once,  and  furnishes,  until  death,  abundant  quantities  of 
bile.    The  collapse  is  rapid,  the  abdomen  retracted,  the  urine 


'  The  youngest  person  with  obstruction  by  gall-stone  is  one  mentioned  by  Peacock  : 
twenty-seven  years  old.    Lond.  Path.  Soc.  Vol.  I.  255. 

"  Almost  as  large,  or  even  somewhat  larger,  gall-stones  occhiding  the  intestine  are 
mentioned  hy  Biichner  (Renle  and  Pfeuffer's  Zeitichrift.  XI.  1850),  8  ctm.  loug,  3i 
wide,  weight  30  grammes.  Pi/e  Smith.  Lond.  Path.  Soc.  Vol.  V.  163.  13  ctm.  in  cir- 
cumference. Van  (UrB)il,  ibidem.  Vol.  III.  331.  lU  ctm  in  circumference,  4i  ctm. 
in  diameter.    Bnly,  Lond.  Path.  Soc.  Vol.  X.  p.  184. 


OBSTEUCTION  BY  IJ7TESTINAL  STONES. 


577 


poanty  or  lacking.  The  course  is  peracute,  and  deatli  may  ensiie 
ill  from  six  hours  (Biichner,  1.  c.)  to  two  days.  When  the  ob- 
-rruction  is  situated  in  the  lower  part  of  the  ileum,  notable 
iieteorism,  limited  at  the  beginning  rather  to  the  hypo-  and 
uesogastrium,  occurs,  and  the  vomiting  becomes  fsecaloid  and  then 
Ci'culent.  The  secretion  of  urine  is  not  always  diminished.  The 
luration  of  the  disease  in  these  cases  varies  from  four  to  seven 
lays.  Lodgment  of  a  gall-stone  sometimes  follows  immediately 
il'ter  a  severe  attack  of  hepatic  colic,  in  other  cases  a  long  time, 
liree  years,  for  example,  in  Mnrchison's  case,  after  such  an 
ittack,  or  after  the  symptoms  of  peritonitis  in  the  region  of  the 
iver;  which  latter  led  to  adhesions  between  the  gall-bladder  and 
luodenum,  and  thus  prepared  the  way  for  the  breaking  through 
if  the  stone,  a  process  which,  as  Habershon  justly  remarks,  may, 
lowever,  remain  entirely  latent.  In  chronic  cases  of  incomplete 
:)bstruction,  definitive  occlusion  is  preceded  for  a  long  time  by 
he  symptoms  of  diminished  permeability  of  the  small  intestine, 
uid  sometimes  by  the  repeated  but  temporary  appearance  of  the 
'^vere  symptoms  of  total  obstruction  with  ileus.  The  diagnosis 
)f  obstruction  by  gall-stones  can,  under  favorable  circumstances, 
30  made  with  probable  accuracy. 


Obstmction  hj  Intestinal  Stones.' 

'     Stony  concretions  formed  in  the  intestinal  canal — enterolitlis 
—occur  far  more  frequently  in  certain  ruminants  and  solipeds 
under  the  names  of  bezoars  and  eegagropilse  ^)  than  in  human 
"'ings.    In  the  latter  they  are  formed  and  situated  mainly  in  the 
'^lon,  especially  in  the  csecum^  (typhlolithiasis,  Albers),  or  in  deep 

'  Marcet,  on  the  chemic.  hist,  and  med.  treatment  of  calculous  disorders,  1817.  M. 
".augier,  Mem.  sur  les  concretions,  Paris,  1825.    Forbet  and  Duncan,  Edinb.  Med.  Joum. 
1)1.  XXIV.    A.  Monro,  Morb.  anat.  25.    JCtger,  Ueb.  d.  Darmsteine  des  Menschen  und 
r  Thiere.  Wurzb.  1834.     Copland,  Encycl.  Worterb.  II.  3.  341.    Albers.  Arch.  f. 
lysiol.  Heilk.  1851.    Meckel,  Arch.  f.  d.  Phys.  Bd.  I.  S.  454.    Jules  Cloquet,  Gaz.  de 
lis.  5.  1855,  and  in  the  Bull,  de  I'acad.  des  sciences.  1850.  Lelmann,  Lehrb.  d.  phys. 
'omie.  2.  Aufl.  Leipzig.  1853.  II.  124.     Virchoio,  in  Virch.  Arch.  Bd.  20.  18G0. 
'  From  oij  ayptos,  chamois,  and  Tri\os,  hair,  known  as  "  hairballs  "  (Gemskugeln).  The 
^'ord  bezoar  is  said  to  be  derived  from  the  Arabic,  badesar,  antidote  (?). 
'  Cases  given  by  Monro,  1.  c. 

VOL.  VII.-37 
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sacculi  of  the  colon,  or  in  false  diverticles,  or  in  tlie  rectal  ampulla. 
In  rare  cases  enteroliths  have  been  also  found  in  the  small  intes- 
tine, not  far  from  the  Ueocaecal  valve,  or  in  its  divertide.' 

The  older  literature  is  rich  in  communications  on  the  subject  of  enteroliths.  But 
very  often  the  descrii^tion  of  the  appearance  of  such  stones,  their  weight,  etc.,  leaves 
no  doubt  but  that  they  were  gall-stones  (choleliths),  a  remark  which  Monro  justly 
made  about  Morgagni.'  By  the  test  used  in  ancient  times,  based  upon  the  tlieory 
that  gall-stones  would  float  and  intestinal  stones  sink  in  water,  many  gall-stones 
would  pass  for  enteroliths. 

If  we  restrict  the  term  intestinal  stone,  not  applying  it  to 
every  unusually  hard  scybalon,  I  think,  on  looking  over  the  ht- 
erature  of  the  subject,  that  the  following  principal  varieties 
should  be  considered  as  real  enteroliths  : 

1.  Heavy,  stony  concretions,  showing  concentric  layers  when  divided,  often 
with  a  chalk-lLke,  dirty-white  centre,  and,  towards  the  periphery,  with  alternating 
light  and  dark,  coffee  or  cliocolate-colored  layers,  of  which  the  one  on  the  outside 
is  usually  the  darkest.  This  disposition  also  occurs  in  the  reverse  order,  from  the 
periphery  towards  the  centre.^  Tlie  concretions  are  composed  in  great  part  of 
phospliate  of  lime ;  also  of  phosi^hate  of  magnesia  and  of  ammonia  and  magnesia, 
organic  substances  and  water.''  Sometimes  the  centre  contains  more  lime,  the 
periphery  more  magnesia.  Otlier  stones  are  composed  mainly  of  phosphate  of 
magnesia  and  of  ammonia  and  magnesia,  and  the  latter  is  sometimes  found  upon 
the  surface  in  large  fine  crystals  (Vircliow,  1.  c).  Stones  of  this  kind  are  formed 
especially  in  the  coBCum,  the  vermiform  appendix,  a  diverticle  of  the  colon,  in  rare 
cases,  also,  of  the  ileum,  and  in  large  pouch-like  sacculi.  The  concretions  increase 
in  size  very  slowly,  as  is  proved  by  the  length  of  time  during  which  they  are  often 
known  to  exist,  and  seldom  become  larger  than  a  chestnut.*    Sometimes  there  are 

'  Thus  in  a  case  observed  by  Weber,  and  described  by  Albers  (in  the  text  of  the  Path. 
Anat.  Atlas),  a  real  enterolith  passed  from  the  ileum  into  a  pocket  of  the  ileocecal 
valve  and  caused  total  obstruction.  An  enterohth  of  the  ileum  (ileolith)  is  mentioned 
by  Monro,  1.  c,  p.  66.  I 

^  Ep.  XXXVII.  Art.  24. 

3  See  the  plates  in  the  ordinary  anatomlco-path.  atlases.  Also  Maddung.  Arch,  f .  klin. 
Medic.  V.  123.    Monro,  1.  c,  Plate  II. 

^Aberle  (Wiirtlemb.  Corresp.-Bl.  XXXVIII.  1808),  for  example,  found  the  following 
percentages:  water,  22;  phosphate  of  lime,  00.5;  phosphate  of  magnesia,  4.3;  sul- 
phate of  lime,  1.1  ;  extractive  matter  (alcohol  and  ether),  0.3  ;  other  organic  constitu- 
ents, 11.3. 

'  Still,  larger  ones  have  been  known  :  one  11  ctm.  (Simsoni,  another  19  ctm.  (Dyer), 
and  a  third,  23  ctm.  (Monro)  in  circumference,  and  one  of  23  ounces  (Simon),  and  an- 
other of  4  pounds  (Monro  d.  Ae.)  in  weight. 
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(Several  such  stones  together.  In  the  case  observed  in  Niemeyer's  Clinic  thirty-two 
fstones  were  evacuated,  weighing  together  two  and  a  half  pounds ;  and  in  a  case 

of  ilonro's  13.  (See  also  Klebs  1.  c,  S.  288.)  The  form  is  generally  rounded, 
;  oval,  more  rarely  with  facets  when  there  are  several  together.    They  often  have  a 

foreign  body  at  the  centre,  especially  a  fruit-pit  (Aberle,  Simson  a  piece  of  bone 
;(Monro),  a  gall-stone  (Portal),  or  indigestible  pieces  of  vegetables  {e.  g.,  licorice 
i  fibers,  Laugier),  sometimes  also  various  other  things,  as  a  nail,  eggs  of  the  ascans, 
((Klebs),  a  splinter  of  granite  (Simon"),  etc.  It  seems  to  mo  worthy  of  remark,  in 
»,opi)osition  to  the  opinion  generally  held,  that  stones  of  this  kind  are  almost  always 
tseen  in  young  people  or  those  of  middle  age. 

2.  Enteroliths  of  low  specific  gravity,  generally  of  irregular,  ramified  form, 
iiand  of  the  consistency  of  compressed  sponge.  They  have  fine  pores,  and  when 
^examined  with  a  glass,  show  a  network  of  fibres,  the  interstices  of  which  contain 
Bindurated  fajces  and  earthy  or  solid  chalky  substances.  These  concretions  are 
oflODiatimss  perforated  wholly  (Ballonius),  or  in  part  (Monro),  or  enclose  several  large 
scavities.  Tliey  are  composed  of  a  felted  mass  of  indigestible  vegetable  fragments. 
'They  are  formed  principally  in  the  caecum,  from  whence  they  may  make  their  way 
ito  different  points  in  the  colon.  Their  size  is  ordinarily  between  that  of  a  chest- 
iinut  and  that  of  an  orange,  and  there  are  seldom  more  than  two  together.^ 

Concretions  of  this  kind  are  by  far  the  most  frequently  described  as  "  oat- 
tstones "  (Avenoliths),  composed  of  the  closely  felted  fibres  and  husks,  and  the 
»caryopses  of  panicled  plants,  with  a  large  amount  of  earthy  phosphates.  Concre- 
tions of  this  kind,  according  to  the  testimony  of  many  physicians,  have  been 
jserved  very  frequently  in  Scotland,  where  the  poorer  people  cat  much  coarsely 
prepared  oaten  grits  and  bread.    But  other  suitable  vegetable  fibres  and  husks  some- 
times form  intestinal  stones  of  this  kind  when  closely  felted  together  and  impreg- 
nated with  lime  salts  (Albers,  1.  c.)    Stones  of  this  kind  are  also  observed  in  most 
cases  in  young  people  or  those  of  middle  age. 

3.  Stones,  whose  formation  is  due  to  the  long-continued  use  of  certain  mineral 
'iiadlcines.  Bamberger''  observed  an  intestinal  stone  containing  eighty  per  cent,  of 
:li3  carbonate  of  lime  in  a  patient  who  for  years  had  eaten  freely  of  chalk.  Pure 
111  igQcsia  stones  have  been  formed  in  the  same  way  (Cloquet,  1.  c,  Brande,'  Henry,' 


'  Observ.  de  la  see.  med.  d'Edinbourg.  T.  I.  363. 

'^Bucliner's  Repert.  XVI.  215.    See  also  Porta,  Arch.  gen.  1.  Ser.  T.  XII.  p.  433. 

'  Monro  speaks  of  a  stone  weighing  six  ounces,  and  measuring  ten  ctms.  in  length, 
lime  in  breadth.  Huss  and  Mosander  (Mus.  anat.  Holmiense,  fasc.  I.  figs.  1  and  3. 
Holm.  18o5)  speak  of  one  seventeen  ctm.  long,  six  ctm.  wide.    Turner  (Gaz.  mod. 

Paris.  1843)  tells  of  fourteen  concretions,  one  of  which  was  round  and  had  a  diam- 
er  of  seven  ctm.  Three  years  afterwards,  eighteen  other  concretions  came  away, 
-ee  Ilarley,  Lond.  Path.  Soc.  XI.  87.) 

■•Krank.  d.  chylopoet.  Syst.  S.  423. 

'  Quoted  by  Cruveilhier,  1.  c. 

^  Quoted  by  Monro,  1.  c,  p.  34. 
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and  others),  also  an  enterolith  composed  of  magnesia  and  iron,  and  measuring  thirty- 
seven  ctm.  in  circumference  (Hutcliinson  '),  and  a  benzoar  stone  (Prof.  Erichsen 
etc.    Stones  of  tliis  kind  also  are  formed  chiefly  in  the  ctecum. 

Only  in  very  rare  cases  do  enteroliths  occlude  the  intestine 
suddenly  without  having  given  rise  to  premonitory  symptoms. 
This  happens  only  vidth  those  stones  which  are  formed  in  diver- 
ticles  of  the  small  intestine,  and  then  suddenly  make  their  way 
into  the  intestine  and  occlude  it.  In  most  cases  grave  trouble  in 
the  abdomen,  leading  to  emaciation  and  hypochondria,  and  some- 
times all  the  signs  of  diminished  permeability  of  the  intestine 
precede  this  for  a  long  time,'  or  frequently  repeated  attacks  of 
typhlitis  and  perityphlitis,  until  finally  death  is  caused  hy  per- 
foration or  complete  obstruction  of  the  intestine,  or  complete 
recovery  follows  the  evacuation  of  the  stone  (Monro,  Albers,  and 
many  others).  In  these  cases  a  tumor  can  often  be  felt  in  the 
abdomen  which,  taken  in  connection  with  the  cachectic  appear- 
ance of  the  patient,  is  not  unfrequently  supposed  to  be  cancer, 
until  it  disappears  and  leaves  no  trace  after  evacuation  of  the 
concretion. 


Obstruction  by  Foreign  Bodies.'' 

Foreign  bodies,  swallowed  in  consequence  of  carelessness, 
fright,  mistake,  or  with  a  view  to  suicide  (most  frequently  by 
cliildren,  lunatics,  hysterical  individuals,  and  jugglers),  are  often 
evacuated  per  anuni  after  a  longer  or  shorter  period,  and  after 
having  caused  more  or  less  trouble,  sometimes  none  at  all.  This 
has  hajDpened  even  when  the  object  was  quite  large. 

Tlie  most  various  kinds  of  objects  have  gotten  into  the  intestines  in  this  way  and 
been  evacuated  again,  partly  without  having  caused  any  trouble;  thus,  for  example, 
large  pieces  of  bone,  glass-balls,  stones,  needles,  coins,  in  a  few  cases  even  large 


'  Transact.  Lend  Path.  Soo.  VI.  p.  203. 
'  Ibid.  XI.  86,  et  seq. 

3  In  Watson's  case  (Edinb.  Med.  Joum.  XII.  1868),  thirty  years,  in  one  of  Monro's 
five,  in  another  seven  years,  in  Turner's  four,  in  Simson's  six  years.  In  a  case  recorded 
by  Paterson  (Edinb.  Med.  Joum.  1868)  severe  attacks  of  ileus  occurred  repeatedly. 

*  Peter,  Arch.  gdn.  de  mod.  Sept.  1855.  Oloquet.  ibid.  T.  V.  369.  See  also  GiaitJier, 
Lehre  v.  d.  blut.  Operat.  1.  c. 
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pieces  of  wood  and  iron,  keys,  knives,  a  fork,  dagger-blade,  small  flute,  a  spoon, 
■whetstone,  etc.  Schroder  van  der  Kolk  saw  a  lunatic  who  evacuated  per  anuiu  on 
the  third  day  after  he  had  swallowed  them,  a  door-key  eleven  ctm.  long,  and  a 
uail  twelve  ctm.  long.  A.  Rothmund '  extracted  from  the  rectum  a  piece  of  iron 
eight  and  a  half  Paris  inches  long,  and  as  thick  as  the  little  finger,  on  the  nineteenth 
day  after  it  had  been  introduced  by  the  mouth.  Anuaudale  saw  a  child  three  years 
i)ld  pass  per  anum  a  breastpin  five  ctm.  long,  which  it  had  swallowed  a  sliort  time 
oefore.  The  same  author  relates  that  Loudon  counterfeiters,  when  arrested  while 
passing  their  money,  used  to  swallow  it,  and  afterwards  procure  its  evacuation  by 
eating  large  quantities  of  cheese  and  liard-boiled  eggs.  In  many  districts  the  inges- 
tion of  a  large  amount  of  raw  cabbage  is  a  popular  means  employed  with  a  similar 
object.  In  Zoja's^  experiments  upon  dogs  and  cats,  needles  were  evacuated  in  from 
twenty-four  to  thirty-six  hours  after  having  been  swallowed.  Not  unfrequently,  as 
examples  have  shown,  large  foreign  bodies  remain  for  a  long  time,  even  for  years, 
in  the  stomach  until  they  cause  death  by  perforation,  or  escape  in  consequence  of 
tlie  formation  of  a  gastro-colon  fistula,  or  per  vias  naturales.  We  constantly  find 
cases  recorded  in  which  balls  of  hair  (cheveux  cnchevfitrGs)  have  been  formed  in 
the  stomachs  of  women,  who,  as  a  result  of  hysteria,  lunacy,  or  a  bad  habit,  have 
made  a  practice  for  years  of  swallowing  hairs,  wool,  or  yarn.  Tliese  balls  grow  to 
a  considerable  size,  manifest  themselves  by  a  tumor  in  the  epigastrium,  and  cause 
deatli  either  by  the  complete  arrest  of  digestion  with  chronic  vomiting  and  signs  of 
inanition,  or  by  perforation,  or  because  the  mass  of  hair  has  made  its  way  into  tlie 
duodenum,  or  ileum,  and  occluded  it.  In  one  of  these  cases  ilie  accunmlation  of 
the  hair  took  jjlace  in  the  cJBCum,  ultimately  obstructed  the  ileocffical  valve,  and 
caused  death  by  ileus  (Teft 

A  foreign  body  that  has  passed  from  the  stomach  into  the  in- 
testines seldom  causes  immediate  and  acute  occlusion.  Ordi- 
narily it  tarries  for  a  long  time  in  the  duodenum,  lower  ileum, 
cfficum,  or  rectum,"  and  there  excites  the  more  or  less  severe 


'  For  the  literature  of  foreign  bodies,  S.  A.  aua  d.  "  Deutschen  Klinik,"  1859,  No. 
15,  etseq. 

'  Edinb.  Med.  Joum.  1863.  VIII.  Other  interesting  oases  are  mentioned  by  Oruveil- 
hier,  1.  c.  Winge,  Schmidt's  Jahrb.  Bd.  92.  S.  114.  Filcher,  Lancet.  186G.  Bamberger, 
1.  c,  S.  428. 

'  Virch.-Hirsch's  Jahresb.  1867  and  1868. 
Examples  may  be  found  in :  Gruveilhier,  M6m.  de  I'acad.  roy.  de  m6d.  1777.  Pollok 
'bond.  Path.  Soc.  Vol.  III.  p.  327),  a  mass  of  hair  fourteen  inches  long,  two  inches  thick. 
'r.  Maif  (Assoc.  Joum.  1855).   Best  (Brit.  Med.  Joum.  1809),  a  mass  of  hair  weighing 
thirty  ounces.  RuMel,  Times  1869.  Inmnn,  ibidem. 
'  Schmidt's  Jahrb.  Bd.  135.  S.  75. 
Not  unfrequently  also  in  portions  of  the  intestine  whicTi  constitute  hernias  {J.  L. 
Petit,  PUinque,  Cnlchett,  Lond.  Path.  Soc.  I.  208,  and  many  others,. 
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symptoms  of  partially  obstructed  permeability.  The  escape  of 
the  foreign  body  through  the  abdominal  walls— this  happens 
more  rarely  into  the  vagina,  or  from  the  ileum  into  the  colon  or 
rectum— occurs  most  frequently  from  the  caecum,  the  favorite 
resting-place  of  foreign  bodies. 

We  include  here,  also,  obstruction  of  the  intestine  by  indiges- 
tible masses  which  have  been  taken  with  the  food.  Usually  these 
are  accumulations  of  fruit-pits,  grape-skins,  husks,  fibres,  and 
other  vegetable  remains,  which,  without  the  aid  of  a  previously 
existing  stenosis,  produce  an  obstruction  (by  accumulation)  of  the 
colon  or  rectum,  more  rarely  of  the  lowest  part  of  the  ileum.' 

The  appearance  of  peritonitis  often  helps  essentiallj^  in  such 
cases  to  make  the  impermeability  permanent.^  Wot  a  few  of  the 
recorded  cases  of  "recovery  from  ileus  "  were  obstructions  of  this 
kind  by  accumulated,  indigested  masses,  which,  after  the  grav- 
est symptoms  had  appeared,  were  removed  spontaneously,  or  by 
suitable  means.  Foreign  bodies  and  large  indigestible  masses 
play  an  important  part  when  the  intestine  is  constricted.  They 
either  collect  above  such  a  constriction  and  ultimately  occlude  it 
by  their  bulk,'  or  a  single  fruit-pit,  a  potato-peel,  the  endocarp 
of  an  apple,  a  piece  of  tendon,  a  bone,  or  even  a  hard  bit  of  ffeces, 
is  sufficient,  if  lodged  in  the  stricture,  to  cause  permanent  occlu- 
sion. Foreign  bodies  give  rise  more  frequently  than  gall  or  in- 
testinal stones,  to  a  constriction  by  cicatricial  bands,  or  clnonic 
peritonitis,  at  the  spot  where  they  have  remained  for  a  long  time. 
Thus  foreign  bodies  that  have  been  swallowed,  and  afterwards 
evacuated  per  anum,  may  be  significant  for  the  diagnosis  of  sub- 
sequent constriction  of  the  intestine. 

'  Marshall,  Med.  Chir.  Trans.  XXXV.  p.  65,  mentions  an  obstruction-by-accumulation 
of  the  duodenum  by  a  pound  of  needles  that  had  been  swallowed. 

2  Examples  of  such  obstructions-by-accumulation  without  stenosis :  Laugier,  Mi'in. 
de  I'acad.  de  med.  T.  I.  p.  413,  1838.  Qaain,  Lond.  Path.  Soc.  V.  145  ifour  pounds  of 
cocqanut  fibres).  Langdon-Down,  ibid.  XIII.  1867,  also  cocoanut  fibres.  Furthermore 
Dewastine  (quoted  by  Duchaussoy),  obstruction  by  seven  hundred  cherry-stones.  Don- 
ovan, Gaz.  med.  de  Paris,  1848.  Margerie  {L'Union,  1867).  Lnfon,  Virchow-Hirsch's 
Jahresber.  1869.    Makintosh,  Arch.  gen.  I.  XXVIII.  408. 

2  Thus  Cruveilliier  saw  six  hundred  and  seventeen  cherry-stones  collected  above  a 
stenosis,  Mdard  a  mass  of  fig-seeds,  Compion  currant-seeds ;  similar  cases  J"*^"''""! 
by  Lovis,  Marclicsscau,  Caron,  Bristowe,  Legg,  Kallschmidl,  Sc/irddcr  v.  der  K  ; 
Bourdon,  and  many  others. 
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More  frequently  tlian  by  the  moutli,  foreign  bodies  make 
heir  way  into  the  rectum  by  accident,  through  malicious  design, 
n  children  irritated  by  worms,  in  lunatics  and  idiots,  through 
muatural  gratification  of  the  sexual  appetite,  and  they  often 
emain  there  for  a  long  time,  in  the  capacious  ampulla,  without 
causing  any  annoyance. 

In  other  cases,  especially  when  they  get  higher  up,  they  cause 
aiore  or  less  complete  obstruction,  or  kill  by  perforation,  perito- 
aitis,  ulceration  of  the  cellular  tissue  of  the  pelvis,  etc.  The 
records  contain  abundant  examples  of  the  most  singular  objects 
^vhicli  have  gotten  into  the  intestines  in  this  way  :  bottles,  glasses, 
pomade-pots,  forks,  wooden  pegs,  tallow- candles,  a  pestle,  colfee- 
:up,  iron  pincers,  a  pigtail,  etc.  For  details  we  refer  to  the  surgi- 
al  text-books.^ 

At  a  time  when  it  was  the  fashion  to  consider  intestinal  worms  responsible  for 
n-ery  possible  disease  and  symptom  of  disease,  we  cannot  be  surprised  to  find  re- 
1)1  ded  numerous  examples  of  an  ileus  verminosus,  supposed  to  be  due  to  occlusion  of 
k;  iutestinal  canal  by  masses  of  worms.  After  a  careful  examination  of  the  literature 
iiring  upon  tliis  point,  I  must  consider  tlie  occurrence  of  fatal  obstruction  of  the 
itL-stines  by  masses  of  worms  as  not  proven,'  without,  however,  wishing  to  deny 
hat  they  might  aid  in  producing  definitive  occlusion  when  constriction  was  already 
tiesent.    In  many  cases  of  fatal  illness  with  vomiting,  colics,  and  constipation, 
•vhich  remained  unexplained  by  an  incomplete  autopsy,  the  earlier  physicians  were 
•ontented  to  consider  some  mass  of  worms  that  was  discovered  as  the  cause  (for 
example,  in  peritonitis,  perforation,  etc.). 


Occlusion  of  the  Intestinal  Canal  by  Masses  of  Ffeces.  "Ileus 

Paralyticus." 

Conditional  upon  Habitual  Constipation. 

We  have  in  mind  here  those  occlasions  of  the  canal  which  are 
due  simply  and  solely  to  the  insufficiency  of  the  forces  destined 
i  o  move  the  contents  of  the  intestines  forward,  and  whose  ulti- 

'  See  Gimthcr,  Lehre  v.  d.  blutigen  Operation,  1.  c.  F.  Esmarcli,  in  Pitha-Bilbroth's 
Ilbd.  d.  Chir.  III.  Bd.  2.  Abth.  5.  Lief. 

'  Cox's  cases  also  (Edinb.  Med.  Joum.  1859),  Neuffer's,  Wurttemb.  Corresp.-Bl.  1861, 
and  still  less  the  much-quoted  one  of  Parkinson  (Schmidt's  Jahrb.  1837.  XIII.  40),  in 
my  judgment  are  not  demonstrative. 
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mate  paralysis  leads  to  permanent  arrest  of  the  advance  of  tlie 
ffeces  and  to  tlie  symptoms  of  ileus.  We  have  here  to  deal 
mainly  v^^ith  chronic  conditions,  which,  without  the  coexistence 
of  constriction  of  the  canal,  have  yet  been  associated  for  a  long 
time  with  the  symptoms  of  habitual  constipation,  have  even 
sometimes  caused  temporary  occlusion,  and  have,  finally,  led  to 
permanent  occlusion,  under  certain  conditions  yet  to  be  con- 
sidered. Many  of  the  "cures  of  ileus"  by  electricity,  massage, 
mercurius  vivus,  tobacco,  belladonna,  etc.,  which  are  so  fre- 
quently met  with  in  medical  literature,  are  nothing  but  severe 
coprostases  which  have  gone  on  to  fsecaloid  vomiting,  and  have 
yielded  spontaneously  (increase  of  the  catarrh,  exudation  into 
the  canal,  and  softening  of  the  obstructed  masses  of  fseces),  or  to 
injections,  and  have  terminated  in  recovery  with  the  evacuation 
of  an  often  considerable  quantity  of  faeces.^ 

To  produce  ileus  paralj'ticus,  it  is  sufficient  that  a  long  por- 
tion of  the  intestine  should  be  incapable  of  peristaltic  action. 
The  intestinal  contents  collect  in  this,  and  oj^pose  an  obstacle  to 
the  peristaltic  action  of  the  portion  of  intestine  lying  above  it, 
which  is  greater  as  the  paralyzed  piece  is  longer.  A  further 
obstacle  to  the  advance  of  the  contents  arises  from  the  fact  that 
the  intestine  lying  below  the  paralyzed  portion— as  is  always 
the  case  below  occlusions — becomes  contracted  (contraction  of 
inanition),  and  thereby  an  increased  opposition  is  made  to  the 
advance  of  the  contents  which  have  become  consolidated  into  a 
uniform  mass.  Another  consequence  of  the  paralysis  is  the 
hyperextension  of  the  paralyzed  portion  ;  the  accompanying 
stretching  and  separation  of  the  circular  muscular  fibres  destroy 
the  last  chance  of  a  return  of  the  peristaltic  power.  Finally, 
the  peritoneum  of  the  paralyzed  portion  usually  becomes  sooner 
or  later  the  seat  of  more  or  less  inflammation,  which  leads  to  the 
serous  infiltration  of  the  muscular  layer,  and  renders  it  incapable 
of  contraction.  Not  unfrequently,  also,  does  peritonitis  play  a 
more  primary  etiological  part ;  for,  starting,  for  example,  from  a 
stercoral  ulcer  of  the  caecum  due  to  chi'onic  coprostasis,  it  may 
give  rise  to  paralysis  and  hyperextension  of  the  corresponding 


'  Cases  of  this  kind  in  Lavergne's  Clin,  de  Montpellier,  1843. 
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jjortion  of  intestine  and  to  permanent  arrest  of  the  f£eces  ("ileus 
inflammatorius  "  of  the  ancients). 
k      Usually,  permanent  occlusion,  produced  in  the  above- described 
1  way  by  the  complete  abolition  of  the  forces  which  provide  for 
tthe  advance  of  the  fteces  and  defecation,  is  preceded  by  pro- 
Honged  and  ultimately  severe  coprostases.    Still,  paralysis  of  a 
J  portion  of  the  intestine  plays  an  important  part  under  various 
6  other  circumstances  in  the  definitive  arrest  of  the  fsecal  current. 
J  An  existing  obstacle,  for  example,  whether  it  be  stricture,  bend- 
i  ing,  or  compression,  can  for  a  long  time  be  compensated  for  by 
[■  hypertrophy  of  the  muscular  coat.    Finally,  this  compensation 
a  abates,  the  muscle  relaxes,  stagnation  follows  with  hyperexten- 
s  sion,  paralysis  of  the  intestine  above  the  obstacle,  and  permanent 
a  arrest  of  the  movement  of  the  faeces.    Circumscribed  peritonitis 
a  above  the  occluded  point  is  not  necessary  in  this  case  to  cause 
t  the  paralysis,  although  it  often  does  so.    It  is  still  simpler  when 
t  the  intestinal  wall  is  infiltrated  by  a  cancer  which,  without  caus- 
i  ing  any  considerable  constriction,  makes  a  portion  of  the  intes- 
t  tine  incapable  of  peristaltic  action,  and  in  this  way  stops  the 
a  advance  of  the  fseces.    A  loop  of  intestine,  that  has  been  stran- 
3  gulated  in  an  external  hernia  and  fortunately  reduced,  may  have 
tbeen  so  completely  paralyzed,  partly  by  the  peritonitis  and 
partly  by  the  injury  inflicted  by  the  strangulation  and  taxis,  that 
the  symptoms  of  strangulation  continue  until  death.  Further- 
more, those  rare  cases  in  which,  during  diarrhoea  (Annesley '), 
or  tuberculosis  of  the  intestine  (Haug,  1.  c),  or  typhoid  fever,' 
or  in  the  course  of  a  severe  chronic  intestinal  catarrh  (Mosler 
death  follows  with  stercoral  vomiting  and  the  other  symptoms  of 
impermeability  of  the  intestine,  while  no  mechanical  obstruction 
can  be  found  at  the  autopsy,  cannot  be  explained  otherwise  than 
by  serous  infiltration,  degeneration,  and  relaxing  of  the  muscular 
coat,  especially  in  the  neighborhood  of  large  typhoid,  tuber- 
culous, or  dysenteric  ulcers,  leading  to  a  paralytic  condition  of 


'  Researches  on  the  diseases  of  India,  Vol.  II.   See  also  Giiesinger,  Ges.  Abhdlg.  II. 
S.  68G  ;  Mercier,  Gaz.  mdd.  de  Paris,  1867. 
^Bamberger,  1.  c,  S.  160. 
'Arch.  d.  Heilkunde,  18G4,  V.  Jahrg.  S.  113. 
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tlie  muscular  coat,  and  thereby  to  arrest  of  the  advance  of  tlie 
contents  of  the  intestine. 

Acute  diffuse  peritonitis  produces  functional  weakness  of  the 
muscular  coat  as  a  result  of  its  serous  infiltration.  Continuous 
constipation  and  meteorism  result,  (The  first  is  usually  lackin* 
only  in  cases  of  puerperal  peritonitis.)  Since  now,  too,  the 
other  symptoms  of  acute  peritonitis  are  sometimes  completely- 
covered  by  those  of  acute  internal  strangulation,  and  especially 
as  stercoraceous  vomiting  may  be  absent  in  the  latter  when  the 
course  is  rapid,  it  may  become  impossible  in  many  cases  to  say 
whether  we  have  to  deal  with  an  acute  internal  strangulation  or 
with  a  very  acute  (foudroyante)  peritonitis  excited  by  some 
unknown  cause. 

Less  rarely  do  we  find  recorded  cases  in  which,  in  the  course 
of  a  partial  or  general  peritonitis  (this  has  been  observed  most 
frequently  in  circumscribed  j^eritonitis  about  the  csecum,  in 
typhlitis  the  functional  weakness  of  the  muscular  coat  due  to 
serous  infiltration  has  increased  to  total  functional  incapacity ; 
even  stercoraceous  vomiting  followed  meteorism  and  constipation, 
and  completed  the  symptoms  of  internal  strangulation.  It  is 
evident  that  in  such  cases  of  ileus  paralyticus  the  diagnosis  may 
be  incorrect.  Bauer  (this  Cyclopaedia,  Dis.  of  the  Peritoneum) 
mentions  a  case  of  tubercular  peritonitis,  with  stercoraceous 
vomiting,  in  which  not  a  sign  of  mechanical  obstruction  could  be 
found  at  the  autopsy.  I  myself  saw,  a  short  time  ago,  a  quite 
similar  case  of  chronic  tubercular  peritonitis,  which  ended 
fatally,  in  consequence  of  an  acute  exacerbation  of  the  peri- 
tonitis, causing  constipation,  which  lasted  fourteen  days,  and 
stercoraceous  vomiting.  The  autopsy  showed  the  calibre  of  the 
canal  normal  at  every  point.  There  was  recent,  together  with 
older,  peritonitis.  The  meteoristic  loops  of  the  small  intestine 
were  adherent  to  one  another  in  many  places,  and  were  so  united 
by  innumerable  old  adhesions  into  a  uniform  conglomeration, 
that  the  enterotome  was  passed  with  difficulty  through  the 
labyrinth  of  the  convolutions.    So  long  as  the  contractility  of 


'  Bamberger,  1.  c,  S.  160.  Tainux,  Bull.  gen.  de  therap.  1870 ;  also  the  interesting 
case  in  Petersb.  nied.  Ztg.  1800.  XIV.  S.  374. 
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lie  intestine  was  not  lost  in  this  case,  the  contents  could  be 
uoved  forward  normally,  notwithstanding  the  numerous  attach- 
uents.  But  when  the  acute  exacerbation  of  the  peritonitis 
aused  paralysis  of  the  muscular  coat,  this  was  no  longer  possi- 
)le,  and  the  signs  of  impermeability  appeared. 

Finally,  we  include  also  in  ileus  paralyticus  those  rare  cases, 
•oming,  however,  from  trustworthy  sources,'  in  which  a  severe 
iijury  to  the  abdomen — e.  a  kick  by  a  horse — has  been  fol- 
owed  by  all  the  symptoms  of  occlusion  of  the  intestine,  and  yet 
10  mechanical  obstruction  was  found  at  the  autopsy.  Here,  too, 
l  ive  must  seek  the  cause  in  paralysis  of  the  injured  portion  of  the 
iitestine,  although  in  many  of  these  cases  it  remains  doubtful 
rtlietlier  the  traumatism  has  produced  the  paralysis  and  the 
[^ecal  vomiting  directly  or  by  the  intervention  of  the  peritonitis 
which  it  has  excited. 

In  rare  cases  complete  paralysis  and  death,  with  symptoms 
)1;  ileus,  have  been  observed  in  affections  of  the  spinal  cord.  An 
interesting  case  of  this  kind,  in  progressive  ascending  degenera- 
tion of  the  spinal  cord,  is  recorded  in  the  Berichten  dcs  k.  k. 
allg.  Krankenhauses  in  Wien  (1865.  S.  69). 

Before  we  discuss  the  conditions  under  which  accumulation 
f)f  faeces  and  habitual  constipation  lead  to  permanent  occlusion 
uf  the  intestine,  I  must  give  a  brief  consideration  to  the  causes 
of  habitual  constipation. 

If  the  healthy  adult  has,  upon  an  average,  one  or  two  stools 
within  the  twenty-four  hours,  containing  from  one  hundred  and 
twenty  to  one  hundred  and  eighty  grammes  of  faeces  and 
venty-five  per  cent,  of  water,  there  are  yet  frequent  variations 
Jying  within  the  limits  of  health,  both  as  regards  the  number  of 
the  stools  and  the  quantity  of  the  faeces,  which  depend  upon 
numerous  forces  not  always  clearly  understood.  The  easiest  for 
ns  is  the  insight  into  the  causes  which  produce  the  normal 
variations  in  the  quantity  evacuated.  The  investigations  of 
Piischoff  and  Voit^  have  shown  that  this  depends  far  more 
upon  the  quality — abundant  with  vegetable,  small  with  animal 

'  nUdreth,  Philad.  Med.  Rep.  1871.  Petrem,  1.  o.  Oouzee.  Canstatt's  Jahresber. 
1843.  III.  S.  425. 

'  D.  Gea.  d.  Emahrung  d.  Fleisclifresser.  Leipzig  and  Heidelberg,  1860,  S.  889. 
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diet— than  npon  the  quantity  of  the  food  ingested,  so  long  as 
this  does  not  exceed  the  maximum  of  digestion.  Less  clear  are 
the  causes  of  the  physiological  variations  in  the  number  of  daily 
stools  in  different  men.  There  are  healthy  adults  whose  bowels 
move  only  every  two  or  even  every  three  days  ; '  while,  on  the 
other  hand,  others  enjoying  perfect  health  defecate  three  times 
daily.  In  both  cases  the  quantities  evacuated  are  about  the 
same,  if  the  periods  compared  are  long  and  the  subsistence  the 
same.  But,  as  a  longer  sojourn  of  the  faeces  in  the  colon  in- 
creases their  consistency,  we  are  not  surprised  to  find  variations 
of  from  fifty  to  seventy-five  per  cent,  in  their  watery  con- 
stituents. If  we  seek  the  cause  of  these  differences  in  the 
periodicity  of  the  evacuations,  which  are  unaccompanied  by  any 
disturbance  of  health,  we  find  that  they  depend  almost  exclu- 
sively upon  purely  individual  variations  from  the  average  normal 
activity  of  the  peristaltic  action.  In  such  cases  of  habitually  in- 
frequent defecation  there  is  as  little  morbid  atony  of  the  intestine 
as  there  is  of  "  atony"  of  the  heart  in  those  who  have  only  forty- 
five  pulsations  in  the  minute. 

As  for  pathological  constipation,  it  is  a  symptom  of  different 
pathological  processes  and  of  very  varying  significance.  While, 
as  a  temporary  condition  or  as  the  accompaniment  of  various 
affections,  it  has  scarcely  any  real  clinical  interest,  yet,  in  other 
cases,  in  constriction  and  occlusion  of  the  intestine,  it  belongs 
among  the  symptoms  which  are  most  important  in  the  diagnosis 
and  prognosis.  In  a  third  set  of  cases  constipation  has  a  certain 
independence  ;  it  causes  a  series  of  symptoms  in  different  and 
distant  organs,  and  is  the  starting-point  and  the  most  prominent 
symptom  of  an  affection  which  the  practising  physician  meets 
with  constantly,  and  for  which,  considering  the  uniformity  of 
the  symptoms  composing  it  and  the  differences  in  the  individual 
cases  in  its  very  often  uncertain  etiology,  the  symptomatic  title 
of  "habitual  constipation"  is  justly  maintained. 

1  Eabers/wn,  on  diseases  of  the  abdomen,  Lend.  1862.  p.  441.  Henoch  (1.  c.  S  479) 
tells  of  a  woman,  sixty  years  old,  who  from  youth  upwards  had  had  a  passage  from  the 
bowels  only  every  six  or  eight  days,  and  whose  health  had  been  perfect.  Such  cases 
must  depend,  not  exclusively  upoa  functional,  but,  as  in  similar  published  cases,  also 
upon  anatomical  variations  from  the  normal,  especially  upon  a  congenital  abnormal 
length  and  arrangement  of  the  convolutions  of  the  colon. 
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Excluding  now  those  cases  in  which  the  constipation  is  due  to 
I  mechanical  obstruction,  to  a  constriction  of  the  intestinal  canal, 
the  ultimate  cause  of  most  of  the  other  kinds  lies  in  a  sluggish- 
less  or  weakness  of  the  peristaltic  action.  The  causes  of  this 
we  extraordinarily  manifold.  Not  un frequently  many  causative 
iorces  are  at  work  at  the  same  time,  and  it  often  cannot  be  deter- 
mined which  was  the  primary  one  or  the  most  important. 

Let  us  now  consider  somewhat  more  closely  some  of  the 
causes  of  constipation. 

Increased  excretion  of  water  through  the  skin  and  lungs  or  the 
kidneys  causes  constipation,  unless  the  greater  loss  is  compen- 
sated for  by  abundant  drinking.  Here  it  is  partly  due  to  a  more 
rapid  absorption  of  the  liquids  taken  into  the  alimentary  canal, 
and  partly  to  a  reduction  of  the  proportion  of  water,  and  also  of 
the  quantity  of  the  digestive  juices  poured  into  the  intestine. 
The  consequence  of  this  quickened  absorption  and  diminished  se- 
cretion is  a  thickening  of  the  intestinal  contents,  occurring  not  only 
more  promptly,  even  in  the  ileum,  but  also  going  on  to  a  greater 
degree  especially  in  the  colon.  And  now,  whether  it  is  that  drier 
;uasses,  especially  in  the  ileum,  offer  more  opposition  to  normal 
l)eristaltic  action,  or  because  the  contents  of  the  intestine,  in  con- 
sequence of  increased  absorption  of  water  and  diminished  secre- 
tion of  the  intestinal  juices,  lose  those  stimulating  qualities  which 
enable  them  at  other  times  to  excite  reflex  peristaltic  action,  the 
evacuations  become  less  frequent  and  firmer,  and  constipation 
appears.  On  the  other  hand,  free  drinking  of  water,  if  the 
amount  that  can  be  absorbed  is  less  than  that  taken  in,  often 
causes  diarrhoea,  and  the  relation  between  absorption  by  the  in- 
testines and  excretion  of  water  through  the  skin,  lungs,  and 
kidneys,  which  is  entirely  analogous  to  what  has  been  already 
mentioned,  shows  itself  in  the  reduction  of  the  diuresis,  of  the 
])erspiratio  insensibilis,  the  dryness  of  the  tongue,  the  thirst  when 
the  evacuations  are  profuse,  and  also  in  the  appearance,  which  is 
sometimes  noticed,  of  profuse  diarrhoea  when  the  function  of  the 
kidneys  is  suddenly  arrested.  But  just  as  under  these  circum- 
stances the  diarrhoea  depends  upon  a  contemporaneous  increase 
of  the  peristaltic  action,  so  in  the  cases  of  constipation  due  to  an 
abnormally  increased  loss  of  water,  the  cause  must  be  thought  to 
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lie  mainly  in  a  consequent  diminution  of  the  peristaltic  action. 
The  constipation  which  appears  during  increased  perspiration, 
under  different  physiological  and  voluntarily  establislied  condi- 
tions (sweat  cures),  or  during  certain  diseases  (acute  rheumatism, 
phthisis,  intermittent  fever),  the  constipation  of  puerperal  women 
(increased  by  the  relaxation  of  the  abdominal  pressure  which 
favors  the  emptying  of  the  rectum,  and  by  the  loss  of  water 
caused  by  the  secretion  of  milk),  and  the  constipation  Avhich 
accompanies  diabetes,  all  must  receive  the  same  explanation. 
The  constipation  which  is  often  seen  in  fever  is  due,  partly  to 
the  increased  escape  of  water  through  the  skin  and  lungs,  partly 
to  the  reduced  secretion  of  intestinal  juices  caused  directly  by 
the  fever,  and  partly  to  the  less  amount  of  nourishment  taken. 
The  constipation  observed  during  "fasting  cures"  depends  upon 
the  two  last-named  causes,  the  constiijation  of  voluntary  absten- 
tion from  water  (Scliroth's  cure')  upon  a  reduction  of  the  amount 
of  water  drunk,  and  the  constipation  accompanying  stricture  of 
the  pylorus  upon  a  reduction  in  the  amount  of  water  and  nour- 
ishment taken,  and  upon  a  consequently  diminished  secretion  of 
intestinal  juices. 

If  the  normal  admixture  of  digestible  food  with  the  digestive 
juices  furnishes  the  physiological  stimulus  which,  in  a  reflex 
manner,  excites  peristaltic  action,  so  can  qualitative,  like  the 
quantitative,  changes  in  this  stimulus  give  rise  to  anomalies  in 
the  activity  of  the  intestine,  to  diarrhoea  or  constipation.  The  ab- 
normal quality  of  the  intestinal  contents  depends  either  upon 
the  ingesta  or  the  digestive  juices,  or  both.  As  for  the  ingesta, 
we  are  acquainted  with  many  medicines  and  articles  of  food 
which  excite  diarrhoea  or  constipation.  According  as  the  action 
of  these  articles  is  temporary  or  chronic,  so  do  they  excite  tem- 
porary or  chronic  anomalies  in  the  evacuations.  On  tlie  other 
hand,  an  injury  operating  for  only  a  short  time,  may,  b}^  excit- 
ing permanent  anatomical  changes — acute  or  chronic  catarrh- 
disturb  for  a  long  time  the  functions  of  the  intestine.  We  And 
great  individual  differences  in  the  reflex  excitability  of  the  intes 
tinal  canal.    Ingesta,  which  cause  abnormal  stimulation  of  the 


'  Jverffeiisen,  Deutsches  Arch.  f.  klin.  Med.  I.  S.  217.    See  the  tables. 
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intestine  and  diarrhoea  in  one  person,  have  no  effect  upon  another, 
and  each  individual,  at  different  times,  is  affected  in  different 
ways  by  the  same  intestinal  stimulant. 

As  for  constipation  caused  by  the  Ingesta,  we  have  already 
spoken  of  that  which  is  due  to  the  taking  of  an  insufficient 
amount  of  water  into  the  alimentary  canal :  thus  in  stricture  of 
the  pylorus,  in  individuals  who  neglect  to  moisten  the  masticated 
food  suitably,  or  who  make  use  of  nourishment,  which,  when 
judged  by  the  amount  of  liquid  taken,  is  too  dry.  We  have  also 
mentioned  the  constipation  due  to  insufficient  nourishment  or  to 
entire  deprivation  of  uourishment.  Also,  the  prolonged  use  of 
food  that  furnishes  but  little  residue,  e.g.^  milk  diet,  sometimes 
causes  not  only  scanty  but  also  infrequent  evacuations.  The 
same  effect  is  produced  by  great  uniformity  in  the  kind  of  food 
taken  every  day,  for  the  sensibility  of  the  canal  is  thereby  dimin- 
ished. While,  for  example,  the  milk  diet  not  unfrequently  pro- 
duces diarrhoea  in  those  who  are  not  accustomed  to  it,  yet  when 
its  exclusive  use  is  continued  uninterruptedly,  unfrequency  of  the 
stools  is  observed.  In  individuals  whose  diet  for  a  long  time  has 
been  of  this  unstimulating  kind,  the  use  of  coarse  bread  increases 
the  peristaltic  action.  On  the  other  hand,  the  habitual  use  of 
coarse  vegetable  food,  of  much  bread  and  potatoes,  induces 
habitual  constipation,  partly  because  an  abatement,  a  sort  of 
fatigue  of  the  peristaltic  force,  ensues  as  the  result  of  the  increased 
activity  which  the  intestine  has  to  show  in  order  to  dispose  of 
the  large  residuum,  Just  as  purgatives  employed  for  a  long  time 
finally  have  the  opposite  effect. 

Besides  articles  of  food,  we  have  many  medicines  which  cause 
constipation.  Our  knowledge  of  the  exact  mode  of  operation 
of  most  of  them  is  exceedingly  incomplete. 

Mucilaginous  substances,  mucus,  and  gums,  have  a  constipating  effect,  piobably 
because  they  accompany  the  ingesta  throughout  the  canal,  envelop  tliem,  and 
diminish  their  stimulating  influence  upon  the  mucous  membrane.  The  way  in 
which  the  astringents  (alum,  tannin,  red  wine,  and  the  numerous  vegetable  astrin- 
gents) retard  peristaltic  action,  whether  by  an  astringent  effect  upon  the  mucous 
membrane  of  the  intestine  with  reduction  of  its  reflex  excitability,  or  by  diminish- 
ing the  secretion  of  the  intestinal  juices,  and  causing  the  contents  of  the  intestine 
to  thicken  promptly,  is  still  very  uncertain.  Many  of  these  remedies — tannin,  for 
example—have  proved  to  be  entirely  without  influence  upon  the  healthy  intestine, 
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and  in  larger  doses  have  caused  acute  catarrh  and  diarrhoea.  Some  believe,  there- 
fore, that  the  astringents  have  a  constipating  effect  only  upon  a  mucous  membrane 
that  is  catarrhally  inflamed.  Tliis  view  is  opposed  by  the  simple  experience  tliat 
astringent  red  wines  always  cause  constipation  in  those  who  are  not  accustomed  to 
them.  As  to  the  immediate  cause  of  the  constipating  effect  of  nitrate  of  silver, 
bismuth,  chalk,  etc.,  we  have  nothing  but  hypotheses.  We  know  but  little  more  of 
the  cause  of  the  constipation  in  chronic  lead  poisoning,  for  tlie  theory  that  it  is  due 
to  cramp  of  the  intestine  caused  by  irritation  of  the  inhibitory  intestinal  nerves, 
the  splanchnic,  is  only  a  circumlocution  for  known  facts.  Opium  is  thought  to  act 
only  by  diminishing  the  reflex  excitability.  But  just  as  the  constipating  effect  of 
lead  is  thought  by  many  to  lie  in  a  capacity  to  excite  spasm  directly  through  the 
motor  intestinal  ganglia,  so,  too,  it  cannot  be  denied  that  opium  has  a  direct  paralyz- 
ing influence  upon  that  ajiparatus. 

As  for  tlie  constipation  caused  by  diminution  in  the  amount 
of  tlie  digestive  juices,  we  have  already  alluded,  when  speak- 
ing of  that  due  to  free  withdrawal  of  water  through  the  skin  or 
kidneys,  to  that  occurring  during  fever,  and  that  caused  by  a  re- 
duction in  the  amount  of  water  or  nourishment  introduced  into 
the  body.  In  the  jaundiced,  if  the  passage  of  the  bile  into  the 
intestine  is  hindered,  constipation  is  a  regular  symptom.  It  has 
thence  been  inferred  that  bile  is  a  stimulant  of  peristaltic  action. 
I  am  more  inclined  to  ask  if  the  retarded  peristaltic  action  is  not 
rather  the  result  of  accumulation  of  the  biliary  acids  in  the 
blood,  which  may  affect  the  movements  of  the  intestines  as  they 
do  those  of  the  heart,  especially  as  the  nei'vous  system  of  the 
intestine  is  very  similar  to  that  of  the  heart  (ganglion  cells,  inhib- 
itory and  exciting  fibres).  In  chronic  cases  of  icterus  due  to 
obstruction,  the  chronic  catarrh  certainly  influences  the  reduc- 
tion of  the  peristaltic  action.  Moreover,  the  fact  that  in  icterus 
due  to  obstruction,  the  not  inconsiderable  quantity  of  liquid 
which,  under  normal  conditions,  flows  every  twenty-four  hours 
into  the  intestine  with  the  bile,  is  withdrawn,  may,  under  certain 
circumstances,  assist  in  producing  constipation.  The  way  in 
which  other  anomalies  in  the  quantity  and  quality  of  the  diges- 
tive juices  secreted  aid  in  checking  peristaltic  action  is  un- 
known. 

Peristaltic  actioni  of  the  intestine  is  not  only  excited  by  reflex 
irritations  acting  upon  its  mucous  membrane,  but  the  centres  of 
innervation,  lying  in  the  brain  and  spinal  cord,  also  send  directly 
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exciting  and  inhibiting  impulses  to  it  tlirougli  the  pneumo- 
o;astric  and  splanchnic  nerves.  Furthermore,  the  intestine  pos- 
sesses "independent"  centres  of  innervation  lying  within  its 
walls,  in  the  form  of  a  double  ganglionary  system,  of  a  plexus 
myentericus  Auerbachii,  situated  between  the  longitudinal  and 
circular  muscular  layers,  and  of  a  nerve  plexus  in  the  submu- 
cosa  discovered  by  Meissner. 

Just  as  joy  and  fear,  or  great  fright,  sometimes  excite  such 
active  peristaltic  action  that  diarrhoea  ensues,  so  do  we  find, 
also,  that  conditions  of  mental  depression  (hypochondria,  mel- 
ancholia) and  sometimes  hysteria  also  (t^'-mpanites  hystericus), 
notably  reduce  the  activity  of  the  intestine.  From  these  cases, 
in  which  habitual  constipation  is  the  result  of  a  hypochondria 
arising  from  central  causes  by  a  purely  mental  process,  must  be 
distinguished  those  in  which,  on  the  contrary,  the  habitual  con- 
stipation becomes  the  starting-point  of  a  mental  derangement 
which  may  go  on  to  the  grave  forms  of  hypochondria.'  To  the 
interruption  of  motor  nerve  trunks  must  be  attributed  those 
cases  of  constipation  which  are  always  observed  in  certain  affec- 
tions of  the  spinal  cord  associated  with  paralysis  of  the  limbs 
(myelitis,  degenerative  processes,  transverse  separations),  and  in 
many  of  these  cases  the  consequent  paralysis  of  the  abdominal 
muscles,  which  aid  materially  in  emptying  the  rectum,  must  also 
be  taken  into  consideration. 

Constipation  due  to  a  condition  of  tonic  contraction  of  the 
intestines  in  meningitis  (especially  acute  hydrocephalus)  and 
other  acute  cerebral  affections,  cannot  be  attributed  to  paralysis 
of  motor  nerves,  but  rather  to  irritation  of  inhibitory  ones. 
Here,  too,  the  accompanying  condition  of  tonic  contraction  of 
the  abdominal  muscles  (as  is  most  prominently  the  case  in 
tetanus)  seems  to  share  with  other  factors  (abundant  perspira- 
tion, frequent  vomiting)  in  causing  the  constipation. 

For  many,  bodily  exercise  is  a  means  of  exciting  peristaltic 
action.  (Its  influence  is  often  paralyzed  by  profuse  perspira- 
tion.) The  more  frequent  respiration  thereby  induced,  the  in- 
creased action  of  the  diaphragm  and  abdominal  muscles,  seem 


'  Orimnger,  Path.  u.  Therap.  d.  psych.  Krankh.  3  Aufl.  S.  221,  236,  and  201. 
VOL.  VII.— 38 


594  LEICIITENSTEIIN.— CONSTRICTIONS,  ETC.,  OP  THE  INTESTINES. 

to  act  like  massage  of  tlie  abdomen,  a  procedure  which  was  em- 
ployed in  ancient  times  to  promote  action  of  the  bowels.  It  is 
possible,  also,  that  the  change  in  the  distribution  of  the  blood, 
caused  by  bodily  activity,  has  some  influence,  for  every  change 
in  the  supply  of  blood  to  the  intestine  seems  to  excite  peristal- 
tic action  (Sehiff,  Bonders).  On  the  other  hand,  constipation 
aifects  the  bedridden  and  those  who  lead  a  very  sedentary  life. 
In  many  cases  the  lack  of  bodily  exercise  causes  constipation, 
indirectly,  by  means  of  a  chronic  intestinal  catarrh.  In  other 
cases  this  relation  between  constipation  and  intestinal  catarrh  is 
reversed. 

Finall}'-,  we  have  a  series  of  constipations  whose  cause  lies  in 
changes  in  the  muscular  coat  itself  of  the  intestine.  We  have 
already  spoken  of  constipation  accompanying  peritonitis,  and 
have  traced  it  to  the  fact  that  the  muscular  coat  of  the  intestine 
shares  in  the  inflammatory  processes  of  the  adjoining  peritoneum 
by  undergoing  serous  infiltration  and  a  consequent  disturbance 
of  function.  Perhaps  the  constipation  observed  in  Bright' s  dis- 
ease depends  upon  a  similar  process,  upon  oedema  of  the  intesti- 
nal walls,  including  the  muscular  tunic.  The  constipation  which 
appears  during  convalescence  from  severe  febrile  affections,  and 
which  yields  as  the  nourishment  of  the  patient  improves,  has  its  I 
cause  most  probably  in  the  fact  that  the  intestinal  muscles  also  I 
share  in  the  parenchymatous  degeneration  set  up  by  the  fever  in 
all  the  other  muscles.  The  constipation  occurring  in  the  course 
of  many  chronic  diseases  and  cachexise  accompanied  by  emacia- 
tion, and  that  which  comes  with  old  age,  depend  upon  defective 
nutrition,  degeneration,  diminution,  and  functional  Aveakness  of 
the  muscular  coat.  Atrophy  of  the  intestine  shows  itself  in 
anfemia,  thinness,  and  softness  of  the  intestinal  loops.  In  many 
of  the  last-named  cases  of  constipation,  other  factors  have  shared 
in  its  production,  such  as  too  little  food,  profuse  perspiration, 
bodily  inactivity,  deficient  secretion  of  digestive  juices,  chronic 
catarrh. 

Chronic  intestinal  catarrh  is  one  of  the  most  frequent  causes 
of  habitual  constipation. 

While  diarrhoea  usually  accompanies  acute  catarrh,  in  conse- 
quence of  increased  excitability  of  the  intestinal  mucous  mem- 
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brane  (it  is  generally  so,  too,  in  cases  of  intestinal  ulcer),  tlie 
chronic  catarrh  of  adults  is  always  associated  with  constipation. 
It  sometimes  extends  over  the  entire  canal  (when  the  portal  cir- 
culation is  obstructed,  whether  directly  by  cirrhosis,  tumors  oc 
cupying  the  concavity  of  the  liver,  or  indirectly  by  affections  of 
rhe  heart  and  lungs  which  have  led  to  inefficiency  of  the  right 
ventricle  and  to  obstruction  of  the  ffow  through  the  vena  cava), 
sometimes  over  only  a  large  portion  of  the  ileum  or  colon.  The 
cause  of  constipation  in  chronic  catarrh  lies  in  the  diminution  of 
reflex  excitability  due  to  swelling,  tumefaction,  and  hypertrophy 
of  the  mucous  membrane.  Perhaps,  too,  it  is  aided  by  changes 
(which  have  been  made  too  much  of  in  many  quarters)  in  the 
quality  and  quantity  of  the  digestive  juices — the  secretion  of  a 
very  tenacious  mucus,  which  acts  like  a  solution  of  gum.  The 
principal  cause  of  the  constipation  is  to  be  found  unquestionably 
in  the  muscular  coat  itself,  which  in  all  protracted  cases  partici- 
pates in  the  abnormal  nutritive  processes  carried  on  within  the 
nuicous  membrane  and  becomes  flaccid,  in  the  same  way  as  do 
the  bronchial  muscles  in  chronic  bronchitis,  the  muscular  coat  of 
the  bladder  in  chronic  cystitis,  and  that  of  the  stomach  in  gastric 
catarrh.  Another  important  result  of  chronic  catarrh  is  the  dim- 
iimtion  of  the  elasticity  of  the  intestinal  walls.  As  a  result  of 
this,  and  the  relaxation  of  the  muscular  coat,  the  production  of 
meteorism  is  favored.  Under  healthy  conditions,  every  great  ac- 
cnmulation  of  gas  within  the  intestine  increases  the  intra-intes- 
tinal  pressure  the  increased  pressure  excites  peristaltic  action, 
perhaps  by  pressing  upon  the  intestinal  ganglia,  just  as  consider- 
able augmentation  of  pressure  in  the  aortic  system  quickens  the 
action  of  the  heart ;  and  in  this  way  every  great  accumulation 
of  gas  in  the  healthy  intestine  is  at  once  relieved.  In  chronic 
catarrh,  on  the  other  hand,  the  diminished  elasticity  of  the  walls 
prevents  the  accumulation  of  gas  from  increasing  the  intra-intes- 
tinal  pressure  ;  peristaltic  action,  therefore,  is  not  excited,  and 
the  condition  becomes  chronic. 

Chronic  intestinal  catarrh  is  one  of  the  most  frequent  causes 
of  habitual  constipation ;  in  this  etiological  category,  especiall.y, 
belong  a  great  number  of  the  cases  of  habitual  constipation  Avith 
'hypochondria,  which  the  practising  johysician  encounters  so  fre- 
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quently.  From  the  history  of  such  patients  we  learn  tliat  their 
trouble  has  usually  lasted  a  long  time,  and  that  it  gradually 
developed  insidiously  and  progressively  witli  repeated  remissions 
and  exacerbations.  A  close  examination  often  makes  it  plain 
that  the  mental  depression  appeared  later,  and  is  a  secondary 
symptom.  We  learn  less  that  is  definite  about  the  real  cause  of 
the  disease  than  about  its  beginning,  for  the  most  of  what  the 
patients  have  to  say  with  reference  to  the  etiology  bears  the 
mark  of  morbid  reflection  upon  their  own  condition.  The  pa- 
tients usually  are  men  between  twenty  and  forty  years  of  age. 
Certain  occupations,  especially  sedentary  ones  (such  as  shoe- 
makers, weavers,  booksellers,  school-teachers,  clerks),  are  fre- 
quently represented  among  them.  The  complaints  and  troubles 
of  the  patients  are  most  various.  A  sense  of  oppression  and  ob- 
struction of  respiration,  palpitation  of  the  heart,  and  a  feeling  of 
pressure  or  fulness  in  the  abdomen,  are  seldom  lacking,  symp- 
toms which  are  due  to  the  existing  meteorism  and  the  elevation 
of  the  diaphragm  caused  by  it.  In  addition,  they  often  com- 
plain of  faintness,  ringing  in  the  ears,  rush  of  blood  to  the  head, 
headache,  abnormal  sensations  of  heat  and  cold  in  the  extremi- 
ties, pains  in  the  sacrum  and  back,  dragging  and  dull  pains  in 
the  genitals,  and  ischiatic  pains,  or  pains  in  the  adductor  mus- 
cles. We  are  far  from  being  able  to  give  a  sufficient  causative 
explanation  of  even  a  small  part  of  these  abnormal  sensations  and 
neuralgias. 

The  favorite  theory,  that  these  pains  are  caused  by  the  pressure 
of  the  overloaded  intestines  upon  branches  of  the  lumbar  plexus 
(nerv.  genito-cruralis,  obtui'atorius,  cutaneus  femoris  externus) 
or  the  plexus  ischiaticus,  is  certainly  applicable  to  onlj^  a  limited 
number  of  cases  ;  with  still  less  propriety  are  they  referred  to 
venous  hypersemia  of  the  meninges  of  the  spinal  cord,  to  spinal 
irritation,  and  the  like.  Chronic  gastric  catarrh  is  almost  always 
present  at  the  same  time,  and  it  can  by  itself,  without  chronic 
intestinal  catarrh,  give  rise  to  the  same  set  of  symptoms  of  habit- 
ual constipation  with  hypochondria.  I  have  repeatedly  met  with  , 
cases  of  habitual  constipation  in  hypochondriacs  in  which  ex-  ■ 
amination  of  the  patient  revealed  the  signs  of  ectasia  of  tlieB 
stomach — that  is,  of  a  palpable  lesion  as  the  cause  of  the  whole  ■ 
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condition.  Tiie  accompanying  clironic  gastric  catarrli  causes 
otlier  troublesome  symptoms :  pressure,  and  fulness,  temporary 
pains  in  the  region  of  the  stomach,  hypochondria,  eructations, 
perverted  taste,  pyrosis,  and  loss  of  appetite.  The  digestive  dis- 
turbances which  are  associated  with  chronic  catarrh  of  the 
stomach  and  intestine,  affect  the  general  nutrition ;  the  patients 
after  a  while  become  pale  and  emaciated  with  an  unhealthy  com- 
plexion and  physiognomy. 

As  in  other  chronic  affections  of  the  abdomen,  which  produce 
rather  a  persistent  feeling  of  discomfort  than  real  localizable  pain, 
so  the  morbid  irritations  in  habitual  constipation  conducted  by 
the  sympathetic  nerves  to  the  brain,  excite  in  the  patient  an  in- 
definite obscure  feeling  of  obstruction,  an  injury  to  his  Ego,  and 
cause  uneasiness,  which  becomes  chronic,  since  the  abnormal 
t^ymptoms  proceeding  from  the  abdominal  organs,  the  feeling  of 
diffused  pressure,  of  dull  weight,  and  fulness,  continually  force 
themselves  upon  the  attention  and  demand  explanation.  The 
inability  to  obtain  this  explanation  increases  the  mental  uneasi- 
ness, and  soon  excites  the  foreboding  and  fear  of  a  threatening 
serious  illness.  If  afterwards  abnormal  sensations  of  more  de- 
finite meaning  appear  here  or  there — often  they  are  only  such  as 
would  pass  unobserved  in  health — or  if  actual  pains  are  felt,  they 
are  at  once  noticed,  even  when  they  are  so  slight,  by  the  con- 
sciousness lying,  as  it  were,  in  wait,  and  their  meaning,  which  is 
usually  negative,  is  interpreted  unfavorably.  The  friends  say 
that  the  patient  "exaggerates"  his  pain  ;  and,  with  the  mistaken 
idea  that  this  is  done  intentionally  and  deliberately  by  the  patient, 
they  fail  to  give  him  a  proper  amount  of  sympathy.  The  origin- 
ally sensitive  and  irritable  patient  becomes  depressed,  morose, 
and  loses  pleasure  in  the  exercise  of  his  calling  ;  all  his  thoughts 
are  dhected  to  his  physical  condition,  a  marked,  constant  feeling 
of  illness  destroys  all  enjoyment  of  life,  and  robs  him  of  interest 
in  everything  that  does  not  relate  to  his  health.  While  many  of 
these  patients  give  their  whole  attention  to  the  functions  of  the 
intestines,  and  conscientiously  record  every  evacuation,  its  color, 
quantity,  and  other  peculiarities,  note  the  frequency  of  the  calls, 
the  escape  of  wind,  and  the  bleeding  of  hemorrhoids,  as  some- 
thing important,  and  make  every  presumably  unusual  appearance 
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the  source  of  fresh  anxiety  and  an  excuse  for  another  consulta- 
tion with  the  physician,  others  are  led  by  abnormal  sensations  in 
distant  parts  to  consider  the  actual  cause  of  their  suffering,  the 
habitual  constipation  induced  by  chronic  catarrh,  as  simply  a 
concomitant  symptom  of  another  affection.  It  so  happens  that 
after  such  patients  have  recounted  all  their  physical  ailments,  it 
is  often  necessary  to  ask  a  special  question,  in  order  to  learn  that 
the  movements  of  the  bowels  are  habitually  delayed.  On  the 
other  hand,  they  talk  of  pains  in  the  sacrum  and  back  as  the 
supposed  signs  of  a  grave  affection  of  the  spinal  cord ;  a  feeling  of 
oppression  and  palpitations  of  the  heart  are  supposed  to  point  to 
disease  of  the  heart  or  lungs,  dryness  and  soreness  in  the  throat 
to  the  beginning  of  "tracheal  consumption,"  a  tawny  pale-yellow 
color  of  the  skin  to  a  serious  affection  of  the  liver,  abnormal 
sensations  in  the  genitals  (perhaps  due  to  pressure  of  the 
overloaded  intestines  upon  the  spermatic  veins,  the  genito-crural 
nerves,  and  the  plexus  pudendalis)  to  impotence,  sexual  exhaus- 
tion, and  impending  disease  of  the  spinal  cord.  Misled  by  read- 
ing popular  medical  books,  the  patient  believes  he  has  every 
disease  of  which  he  can  find  a  single  symptom  (even  the  most  un- 
important) in  himself.  He  is  often  reminded  by  this  reading  of 
sins  of  his  youth,  committed  perhaps  many  years  before,  and 
these  then  serve  to  explain  all  the  symptoms  from  which  he  is 
suffering.  Statements  made  by  patients  of  this  kind  concerning 
spermatorrhcEa,  frequent  involuntary  emissions  by  day,  while 
at  stool  or  urinating,  depend  usually  upon  gross  delusions,  even 
if  it  is  not  to  be  denied  that  occasionally  difficult  defecation  may 
by  pressure  upon  the  seminal  vesicles  cause  involuntary  evacu- 
ation of  their  contents.  Such  patients  not  unfrequently  show  in 
their  descriptions  the  influence  of  popular  medical  literature,  and 
enable  us  to  see  clearly  that  many  of  their  morbid  anxieties  have 
their  origin  in  those  dirty  writings  which,  under  the  dissembling 
title,  "  the  medical  counsellor,"  and  composed  with  no  other  ob- 
ject than  that  of  pecuniary  jDrofit,  speculate  upon  the  curious 
and  hypochondriacal :  upon  the  first,  because  they  promise  to 
reveal  to  the  uninitiated,  in  a  spicy  manner,  the  "secrets  of  sexual 
life ;"  and  upon  the  latter,  because  they  lay  all  human  pathology 
to  the  account  of  onanism  and  youthful  excesses,  the  results  of 
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wliicli  they  paint  in  tlie  most  exaggerated  colors.  It  is  known 
that  patients  of  this  kind  are  animated  by  a  lively  desire  to 
recover,  but  that  they  seldom  hold  fast  to  any  directions  and 
follow  them  out.  Usually  they  wander  from  one  physician  to 
another,  and,  as  they  are  considered  to  be  hypochondriacs,  they 
often  receive  neither  proper  attention  nor  requisite  sympathy, 
and  so  fall  into  the  hands  of  dealers  in  secret  remedies,  homoeo- 
paths, and  "nature  doctors,"  subject  themselves  in  turn  to  the 
Swedish-movement  cure,  to  all  kinds  of  bathing,  air,  and  drink- 
ing cures,  and  often  spend  large  sums  of  money  upon  the  swarms 
of  secret  remedies  advertised  in  the  newspapers.  A  cure  is  often 
found  by  such  patients  only  after  they  have  followed  the  strict 
regime  of  a  suitable  watering-place,  or  have  made  use  of  an 
accurately  ordered  dietetic  and  curative  as  well  as  attentive 
mental  treatment  in  a  rationally  conducted  institution.  I  have 
seen  obstinate,  well-develoj)ed  cases  of  habitual  constipation  with 
liypochondria  permanently  cured  in  this  way,  together  with  the 
use  of  cold  baths  for  many  weeks,  and  by  taking  aloes  pills  every 
evening  for  several  months. 

Habitual  constipation  resulting  from  chronic  intestinal  catarrh 
depends,  as  we  have  already  explained,  upon  delicient  activity 
of  the  muscular  coat,  and  is  situated  mainly  in  the  small  intes- 
tine. It  is  evident  that  an  abnormal  faecal oid  thickening  of  the 
contents  of  the  small  intestine  must  result  if  their  progress  is 
i-etarded.  This  can  be  proved  by  the  constipation  caused  by 
affections  of  the  heart  or  liver  with  development  of  chronic  intes- 
tinal catarrh.  It  is  also  evident  that  if  the  contents  of  the  small 
intestine  contain  but  little  water  when  they  pass  into  the  colon, 
they  must  become  unusually  solid,  even  if  they  remain  in  it  for 
only  the  normal  length  of  time.  Furthermore,  if  the  contents  of 
the  ileum  pass  infrequently  into  the  colon,  infrequency  of  the 
stools,  constipation,  results,  even  supposing  the  colon  to  possess 
its  normal  activity.  In  fact,  examination  of  the  patient  shows 
that  probably  in  many  of  these  cases  of  habitual  constipation 
caused  by  chronic  intestinal  catarrh,  the  colon  is  not  involved. 
Under  such  circumstances  we  find  the  meteorism  limited  to  the 
meso-  and  hypogastrium  (meteorism  of  the  small  intestine),  witli 
relative  depression  of  the  parts  corresponding  to  the  colon,  and, 
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on  the  Other  luuid,  repeated  examination  never  shows  fecal 
tumors  in  the  latter.  This  proves  that  the  activity  of  the  colon 
is  normal,  and  that  the  constipation  depends  upon  the  fact  that 
the  contents  of  the  small  intestine  are  passed  infrequently  into 
the  colon  on  account  of  the  diminished  peristaltic  action.  The 
colon  is  very  often  in  a  condition  of  great  contraction  (inanition- 
contraction)  under  these  circumstances  of  primary  constipation 
in  the  small  intestine,  just  as  it  is  below  a  stenosis.  Its  peris- 
taltic action  is  then  retarded,  for  a  certain  moderate  distention 
of  the  intestine  with  gaseous  and  other  matters  is  necessary  to 
its  normal  activity.  As  this  distention  increases,  so,  too,  does 
the  peristaltic  action  ;  if  it  falls  below  a  certain  degree,  the  other 
becomes  quieter.  The  contracted  condition  of  the  colon  is  shown 
by  t-he  fact  that  the  stools  are  formed  not  of  continuous  masses 
but  of  single,  small,  round  or  many-sided  scybala  which  can  often 
be  felt  on  palpation  arranged  like  a  rosary  in  the  descending 
colon  and  sigmoid  flexure.  Of  the  same  kind,  and  in  fact  for 
the  same  reasons,  are  the  evacuations  in  cases  of  stenosis  situated 
high  up  in  the  colon  or  in  the  ileum,  and  often,  too,  in  ectasia  of 
the  stomach  (see  p.  517)  and  under  circumstances  of  starvation 
( ' '  starvation  intestine  " ). 

In  contrast  to  the  habitual  constipation  which  has  its  origin 
in  the  small  intestine  comes  that  vphich  arises  especially  or  pri- 
marily in  the  colon,  and  which  we  designate  by  coprostasis  in  the 
narrow  sense  of  the  word.  It  is  plain  that  an  abnormal  weaken- 
ing of  the  peristaltic  action  of  the  colon,  united  perhaps  with 
insufficiency  of  the  abdominal  pressure  which  is  essential  to  the 
emptying  of  the  rectum,  causes  constipation  even  when  the  peri- 
staltic action  of  the  small  intestine  is  normal.  Sometimes  the 
coprostasis  is  even  accompanied  by  increased  peristaltic  action 
of  the  small  intestine,  for  in  some  cases  of  fffical  stagnation 
(evidenced  by  constipation  and  by  ffecal  tumors  that  can  be  felt 
in  the  descending  colon  and  sigmoid  flexure)  abundant  moist 
borborygmi  of  the  small  intestine  can  be  heard,  if  the  ear  is  laid 
upon  the  abdomen,  and  the  activity  of  the  peristaltic  action  is 
thereby  demonstrated. 

As  for  coprostasis,  or  constipation  arising  in  the  colon,  a 
detailed  consideration  of  its  causes  would  render  many  repeti- 
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tions  unavoidable,  for  many  of  the  causes  of  constipation  already 
described  affect  the  colon  as  well  as  tlie  small  intestine :  for 
example,  many  cases  of  constipation  due  to  chronic  catarrh,  ab- 
normal excretion  of  water  by  the  skin  or  kidneys,  atrophy  and 
atony  of  the  intestine  in  old  age  or  in  chronic  cachexia. 

Nevertheless,  we  must  make  special  mention  of  coprostasis : 
first,  because  many  of  the  circumstances  belonging  to  it  have  a 
certain  independence  in  their  causes,  symptoms,  and  course ; 
and,  secondly,  because  permanent,  fatal,  faecal  obstruction  may, 
although  rarely,  be  caused  by  them. 

W e  have  now  to  speak  of  the  abnormal  length  and  arrange- 
ment of  the  colon,  an  anomaly  the  lowest  degree  of  which  so 
often  presents  itself  as  the  M-shaped  depression  of  the  trans- 
verse colon  into  the  hypogastrium,  while  its  higher  grades  are 
associated  with  the  formation  of  many  abnormal  flexures  and  S- 
shaped  curves.  This  abnormal  arrangement  of  the  colon  was 
often  mentioned  by  the  older  writers  (such  as'Ruysch,  DeHaen, 
and  others)  as  something  important,  described  with  great  detail, 
and  not  unfrequently  illustrated  by  many  sketches.  In  Esqui- 
rol's  time  far  too  much  weight  in  the  etiology  of  mental  diseases 
was  attributed  to  this  and  to  the  coprostasis  which  was  believed 
to  be  its  necessary  consequence— going  so  far  as  to  establish  the 
so-called  copro-psychiatria  ;  '  and  even  quite  recently  the  patho- 
logical significance  of  these  abnormal  flexures  of  the  colon  has 
been  extraordinarily  exaggerated."  This  anomalous  disposition 
of  the  colon,  so  often  met  with  in  those  of  every  age,  is  in  most 
cases,  so  long  as  it  does  not  become  excessive,  an  entirely  insigni- 
ficant symptom,  which,  as  experience  teaches,  causes  no  trouble 
and  not  even  constipation.  Normal  peristaltic  action  compen- 
sates as  adequately  for  the  obstacles  offered  by  the  more  numer- 
ous curves  as  it  does  for  those  of  the  normal  flexures.  But  if  a 
notable  diminution  of  the  forces  which  advance  the  fseces  and 
empty  the  rectum  is  superadded  to  the  above-described  disposi- 
tion of  the  colon,  coprostasis  follows,  and  is  the  more  severe  as  the 
abnormal  flexures  are  more  numerous,  more  angular,  and  longer. 


'  See  Grieaiiiffer,  Path.  u.  Therap.  d.  psycti.  Krankh.  S.  301,  et  seq. 
Vbhch,  Die  Koprostase.  Erl.  1874. 
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The  abnormally  convoluted  arrangement  of  the  colon  is  due 
in  most  cases  to  abnormal  conditions  of  growth  and  position 
during  fcetal  life  or  early  childhood.  Different  forces,  acting 
alone  or  together,  may  influence  this.  We  shall  consider  only  a 
few  of  them,  leaving  a  more  detailed  examination  for  another  oc- 
casion. If  the  cgecum,  which  in  the  fourth  and  fifth  months  of 
foetal  life  lies  in  the  right  liypochondriura  below  the  liver,  does 
not  descend  completely  into  the  fossa  iliaca  dextra  ("incomplete 
descensus  "),  the  inevitable  result  is  that  the  colon,  though  of 
normal  length,  is  thrown  into  abnormal  folds.  In  new-born 
children  the  descensus  often  is  not  terminated ;  and  it  is  well 
known  that  for  this  reason,  and  still  more  because  the  colon 
grows  more  rapidly  in  the  foetus  than  the  abdominal  walls  do, 
the  sigmoid  flexure  in  new-born  children  projects  into  the  right 
iliac  fossa.  Incomj)lete  descensus  is  occasionally  found  in  adults 
also,  when  the  cfecum  is  situated  higher  than  usual.  In  consid- 
eration of  the  etiology,  those  cases  also  belong  here  in  which, 
while  the  caecum  occupies  the  iliac  fossa,  this  position  is  ren- 
dered possible  only  by  an  unusually  developed  mesoc?ecuni, 
which  not  unfrequently  shows  by  its  direction  backwards  and 
U-pwards  from  the  cfecum  that  originally  the  descensus  was  in- 
complete, and  that  it  was  afterwards  made  good  by  a  longer 
mesocsecum.  A  caecum  (and  colon  ascendens)  so  abnormally 
movable,  is  liable  to  displacement  with  lateral  kinking  (the  so- 
called  "twisting  about  the  axis  of  the  intestine"),  to  compres- 
sion by  the  mesentery  of  the  ileum,  and  perhaps  also  plays  a 
part  in  the  etiology  of  many  ileoctecal  invaginations. 

The  longitudinal  muscles  which  appear  in  the  seventh  month, 
the  ligamenta  coli  or  tsenise,  shorten  the  colon,  for  they  draw  it 
together  in  the  direction  of  its  longitudinal  axis  ;  they  thus  pro- 
duce the  tufted  appearance  of  the  colon,  the  sacculi.  If  the 
development  of  the  tsenise  is  delayed,  or  if  it  happens  to  be  too 
weak,  this  too  contributes  to  make  the  colon  too  long  when 
compared  with  the  abdominal  walls.  Finally,  in  many  cases  of 
abnormal  congenital  arrangement  of  the  colon  we  have  to  do 
with  primary  anomalies  in  the  disposition  of  the  mesentery, 
the  abnormal  length  of  which  has  resulted  in  an  unusual 
movability  of  the  colon  with  formation  of  anomalous  flexures. 
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The  four  known  factors — incomplete  descensus  cseci,  defective 
levelopment  of  the  muscular  ligamenta  coli,  abnormal  growth 
)f  the  colon,  making  it  too  long  for  the  abdominal  cavity,  and 
ibnornial  length  of  tlie  mesentery — may  act  together,  and  give 
ise  to  flexures  of  the  colon,  so  numerous,  and  lying  upon  and 
.eside  one  another  in  such  a  way,  that  the  excretion  of  the 
meconium  is  not  only  rendered  diflicult,  but,  as  undoubted  obser- 
vations show,'  is  entirely  prevented,  a  condition  which  may  lead 
10  the  death  of  an  otherwise  normally  developed  infant,  in  con- 
sequence of  great  meteorism  and  insufficient  breathing,  or  even 
with  the  symptoms  of  ileus. 

Besides  the  factors  already  mentioued,  others  exist  during  intra-utcrine  life  which 
may  give  rise  to  anomalies  in  the  arrangement  of  the  colon  and  to  many  unusual 
flexures.  Without  going  further  into  the  subject — for  vre  should  lose  ourselves  in 
the  details  of  embryonal  development — I  shall  mention  only  tliose  cases  in  which 
the  colon,  although  of  normal  length,  runs  from  the  normally  situated  ca;cum 
directly  to  the  left  hypochondrium,  and  thence  descends  with  many  flexures  to  tlie 
rectum,  and  those  others  in  which  the  colon  runs  directly  from  the  hepatic  flexure 
to  the  left  iliac  fossa,  and  there  forms  two  or  more  S-shaped  flexures.  Finally,  we 
have  the  abnormal  curves  which  occur  when  tlie  colon  is  congenitally  placed  upon 
the  left  side,  an  anomaly  which,  as  we  saw,  is  usually  associated  with  a  common 
mesentery  for  the  ileiun  and  colon  (p.  560). 

In  other  cases  the  abnormal  length  and  arrangement  of  the 
colon  is  an  acquired  condition  due  to  habitual  coprostasis. 
In  the  same  way  as  a  colon  above  a  stenosis  is  often  longer  and 
more  sinuous,  so  does  the  same  condition  result  from  chronic 
coprostasis,  for  it  gives  rise  to  prolonged  obstruction,  flrst  at  one 
point  and  then  at  another. 

Furthermore,  the  loading  of  different  portions  of  the  colon 
with  faeces  may  cause  them  to  sink  downwards  and  their 
mesentery  to  lengthen,  just  as  this  not  unfrequently  happens  in 
(non-adherent)  carcinoma  of  the  transverse  colon,  in  which  case 
the  tumor  can  sometimes  be  felt  immediately  above  the  symphy- 
f'is.  The  occurrence  of  abnormal  positions  of  the  colon  is  favored 
ill  advanced  life  especially  by  the  laxness  of  and  loss  of  fat  in 

'  Jacobi,  American  Journ.  18C9.  P.  Monterossi,  Deutsch.  Arch.  f.  d.  Physiol,  von 
^leckel.  YI.  Bd.  4.  Heft.  S.  560,  etseq. 
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the  mesentery  on  the  one  hand,  and  the  llabbiness  of  the  abdomi- 
nal walls  on  the  other. 

This  explains  why  the  course  of  the  colon  is  very  often  found 
to  be  abnormal,  and  to  present  many  flexures  in  people  who  have 
long  suffered  from  habitual  coprostasis.  We  will  study  rather 
more  closely  some  of  these  cases  which  are  so  frequently  met 
with  both  in  practice  and  in  medical  literature. 

As  a  result  of  deficient  activity  of  the  forces  which  empty 
the  rectum  (abdominal  pressure  and  contraction  of  the  rectum), 
habitually  incomplete  defecation  occurs  with  accumulation  of  a 
large  amount  of  fseces  in  the  rectal  pouch  lying  between  the 
lower  and  the  Nelaton  sphincters.  The  hyperextension  of  this 
pouch,  which  often  results,  increases  the  flaccidity  of  the  elastic 
and  muscular  elements  of  the  rectum.  If  an  individual  thus 
situated  becomes  bedridden,  or  otherwise  compelled  to  omit  i 
bodily  exercise,  the  intervals  between  his  stools  become  longer  ' 
than  usual,  often  five  or  six  days ;  and  now  symptoms  may 
appear  quite  suddenly,  which  in  many  respects  resemble  those 
of  acute  occlusion  of  the  intestine.  Active  peristaltic  motions 
take  place,  mainly  induced  by  a  laxative  administered  inter- 
nally, but  they  are  not  able  to  break  through  or  set  in  motion 
the  hard  or  tenacious,  voluminous  masses  of  fseces  accumu- 
lated in  the  rectum  or  lower  part  of  the  colon. 

Violent  colics  set  in,  together  with  an  eager  desire  to  empty 
the  bowels,  which  the  patient  in  vain  attempts  to  satisf}''  with 
exhausting  efforts  and  straining.  Collapse  follows,  profuse 
sweat  breaks  out,  the  features  assume  the  pinched  appearance  of 
the  facies  abdominalis,  the  limbs  become  cold,  the  pulse  small 
and  rapid,  the  abdomen  distended,  and  not  unfrequeutly  vomit- 
ing occurs.  If  the  attempt  is  made  to  move  the  bowels  by  means 
of  injections,  the  introduction  of  the  rectal  sound  meets  with 
great  resistance,  which  often  makes  it  impossible  to  inject  any 
liquid.  Nothing  remains  but  to  pass  the  finger  into  the  rectum, 
and  thus  remove  the  hard,  clay -like,  tenacious  fsecal  masses.  If 
the  first  obstacle  is  thus  removed,  the  way  is  opened  for  injec- 
tions, whose  action  is  greatly  aided  by  diarrhoeal  masses  passed 
down  at  the  same  time  from  above.  The  collapse  disappears  as 
rapidly  as  it  came,  abundant  evacuations  take  place,  and  in  a 
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short  time  the  patient,  from  a  condition  of  great  pain  and 
anxiety,  becomes  perfectly  comfortable. 

Cases  of  this  kind  are  rare  in  practice  ;  they  occur  in  old 
people,  especially  in  women  whose  abdominal  walls  have  become 
very  much  relaxed  by  repeated  pregnancies,  and  in  whom  the 
senile  atrophy  of  the  pelvic  organs  and  the  breadth  of  the  pelvis 
])revent  any  considerable  obstacle  to  the  hyperextension  of  the 
rectal  ampulla.  A  similar  condition  is  also  seen  occasionally  in 
3'oung  people,  when  the  emptying  of  the  rectum  is  postponed  for 
an  unusually  long  time,  on  account  of  severe  pain  during  defeca- 
tion (inflamed  piles,  fissure  of  the  anus),  or  on  the  employment 
of  abdominal  pressure.  The  records  contain  numerous  examples 
in  which  habitual  accumulation  of  fseces  in  the  rectum  and 
sigmoid  flexure,  especially  in  old  people,  has  led  to  permanent 
an'est  of  the  peristaltic  action  of  the  colon,  to  paralysis  with 
hyperextension,  and  thus  to  ileus,  which  either  ended  fatally  or 
yielded  to  proper  treatment,  with  evacuation  of  enormous  masses 
of  fffices. 

Habitual  coprostasis,  due  to  enfeebled  peristaltic  action  of 
the  colon,  is  very  common  in  advanced  life,  in  those  of  sedentary 
habits,  in  atrophy  of  the  intestine  occurring  in  the  course  of 
chronic  cacliexise,  and  especially,  too,  in  lunatics.  Under  all 
these  circumstances,  we  not  unfrequently  find,  as  a  result  of 
habitual  arrest  of  the  fseces,  that  the  course  of  the  colon  is 
abnormally  sinuous.  The  frequency  with  which  these  anomalies 
are  found  in  the  bodies  of  lunatics  led  physicians  to  attribute 
too  much  importance  to  them  in  the  etiology  of  mental  diseases. 
Habitual  or  even  exclusive  nourishment  with  coarse  vegetable 
food  leaving  a  large  residuum,  leads  not  unfrequently,  after 
prolonged  use,  to  abatement  of  peristaltic  power  of  the  colon, 
to  repeated  fa3cal  stasis,  to  enlargement  and  abnormal  position 
of  the  colon.  Sometimes  extreme  degrees  of  the  latter  are  found 
in  voracious  idiots,  whose  habits  of  swallowing  all  sorts  of  indi- 
gestible objects  act  together  with  the  immoderate  use  of  vege- 
table food  in  producing  the  anomalies  presented  by  the  colon. 

Thus  Little  and  Callaway'  report  the  case  of  a  voracious 


'  Transact,  of  Load.  Path.  Soc.  III.  106. 
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idiot,  tliirty-four  years  old,  who  died  with  symptoms  of  imper- 
meability of  the  intestines.  Tlie  transverse  colon  was  six  inches 
in  diameter  ;  the  sigmoid  flexure  extended,  as  an  enoi-mous  baf 
from  the  left  hypochondrium  and  left  iliac  fossa,  to  the  right 
hypocliondrium,  filling  the  entire  raeso-  and  hypogastrium. 
Rampold  relates  a  very  similar  case.^ 

With  reference  to  the  difference  in  the  length  of  the  colon,  as  between  those 
who  have  been  eaters  of  meat  and  those  whose  nourishment  has  been  composed 
mainly  or  entirely  of  vegetables  (e.  g.,  the  difference  between  inhabitants  of  cities 
and  of  the  country),  careful  examinations  of  many  bodies,  taking  into  consideration 
the  stature  and  occupation,  promise  further  results.  Thus,  the  average  length  in 
Russia  (twenty  to  twenty-seven  feet  of  small  intestine,  eight  feet  of  colon)  seems  to 
be  not  inconsiderably  greater  than  in  Germany  (fifteen  to  twenty  feet  of  small 
intestine,  six  to  seven  feet  of  colon).  Kiittner  -  thinks  tliis  is  due  to  the  larger 
amount  of  vegetable  food  (in  Russia  there  are  one  liundred  and  ninety  fast-days  in 
tlie  year!).  As  a  matter  of  fact,  the  intestines  are  longer,  in  jn'oportion  to  the 
length  of  the  body,  in  herbivorous  than  in  carnivorous  animals. 

Large  f fecal  tumors  that  can  be  felt  are  not  unfi-equently 
formed  under  the  above-mentioned  circumstances  of  habitual 
coprostasis.  These  tumors,  as  numerous  recorded  examples 
show,  have  often  led  to  a  wrong  diagnosis,  being  mistaken  for 
malignant  tumors,  invagination,  tumors  of  the  stomach,  omen- 
tum, liver,  spleen,  and  kidneys,'  peritonitic  or  peritj^phhtic 
exudations,  ovarian  or  other  pelvic  tumors,'  and  even  for  preg- 
nancy," until  the  tumor  disappeared  spontaneously,  or  under  the 
influence  of  suitable  treatment,  with  evacuation  of  large  quanti- 
ties of  faeces,  and  thus  revealed  its  real  character.  Fsecal  tumors 
differ  according  to  their  duration  and  their  size  and  position. 
Along  the  ascending  colon  they  form  soft  cylindrical  tumors, 
usually  not  distinctly  limited,  which  feel  exactly  like  invagina- 


'  Gaz.  med  de  Paris.  1847,  p.  831. 
»  Virch.  Arch.  Bd.  43. 

*  An  interesting  case  of  this  kind  is  given  in  the  Arch.  gin.  de  med.  T.  XX.  p.  581. 

*  Thus  the  celebrated  Roux  was  called  to  make  a  four  days'  journey  from  Paris,  t 
operate  upon  a  pelvic  tumor ;  he  found  a  coprostasis  of  the  rectal  ampulla,  whicl 
yielded  to  the  use  of  injections. 

6  Laronde,  Presse  med.  1850;  quoted  by  Henoch,  L  c,  p.  21.  Freric?is  mentions  i 
Bimilar  case,  Klin.  d.  Leberkr.  I.  S.  73. 
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lions,  peri tyj)lili tic  exudations,  or  certain  tumors  of  the  right 
Icidney.  Collections  of  faeces  can  be  felt  most  easily  in  the 
descending  colon  and  sigmoid  flexure,  where  they  give  the 
-ii^nsation  of  a  rosary-like  row  of  fjecal  balls,  between  which  the 
, olon  is  tightly  contracted  (contraction  of  inanition).  It  is  plain 
that  these  contractions,  which  present  as  many  (functional) 
stenoses  as  there  are  balls  of  f feces,  oppose  the  progress  of  the 
masses.  Collections  in  the  transverse  colon  often  lie  immediately 
ig-ainst  the  liver,  so  that,  on  percussion,  it  seems  to  be  enlarged. 
In  other  cases  they  resemble  tumors  of  the  stomach,  omentum, 
or  liver.  When  the  colon  is  M-shaped,  faecal  tumors  in  the 
transverse  colon  may  lie  immediately  above  the  symphysis. 
Usually  faecal  tumors  are  painless  on  palpation,  and  can  be 
moved  when  they  are  situated  in  movable  portions  of  the  colon. 
Sometimes  they  feel  hard  and  uneven,  sometimes  softer  ;  they 
may  be  shaped  like  a  sausage,  or  present  large  globular  masses 
arranged  like  the  balls  of  a  rosary.  It  cannot  be  denied  that  in 
certain  cases  they  can  be  forced  along  the  colon  or  changed  in 
sliape  b}'-  pressure  made  through  the  abdominal  walls  ;  but  this 
is  so  rare  an  occurrence  that,  notwithstanding  repeated  attempts, 
I  have  never  been  able  to  convince  myself  positively  of  it. 

It  is  important  to  know  that  faecal  tumors  can  remain  for  a 
long  time — even  for  months— unchanged,  at  one  and  the  same 
point,  without  causing  much  constipation.  Numerous  cases  are 
recorded  in  which  old  people,  who  have  had  normal  evacuations 
daily,  and  even  diarrhoea,  have  died  with  symptoms  of  impermea- 
l)ility  of  the  intestine,  and  the  rectal  ampulla  and  colon  have  been 
found  filled  with  hard  faecal  masses  of  astonishing  weight.  The 
diarrhoeal  current,  in  those  cases,  found  its  way  between  the 
masses  lodged  against  the  walls,  often  in  the  sacculi,  sometimes 
also  in  false  diverticles,  ^^ntil  by  chance  some  hard  lump  became 
''ngaged  in  the  passage  and  caused  total  occlusion.  Under  certain 
circumstances,  then,  habitual  coprostasis  may  last  for  a  long 
time,  and  even  reach  a  very  great  degree,  without  the  patient's 
being  made  aware  of  it  by  a  diminution  in  the  number  of  stools. 
Cruveilhier  (1.  c.)  found,  in  the  body  of  an  old  woman  who  died 
of  acute  occlusion  of  the  intestine,  after  having  always  gone  regu- 
larly to  stool,  the  rectum  and  colon  filled  by  an  enormous  amount 
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of  thick  f feces,  and  the  colon  distended  to  the  size  of  a  horse's 
colon.  In  a  quite  similar  case,  in  an  old  man,  the  colon,  filled  with 
f£eces,  measured  thirty-five  centimetres  in  circumference,  and  the 
cfecum  was  as  large  as  a  child's  head.  Many  similar  cases  have 
been  mentioned  by  Bright,'  Siebert,^  and  many  others. 

On  the  other  hand,  it  is  not  rare  to  meet,  under  the  above- 
described  conditions,  with  occlusions  lasting  from  two  to  four 
weeks,  with  accumulation  of  enormous  amounts  of  ffEces  and 
hyperextension  of  the  colon.' 

We  have  already  seen  that  prolonged  coprostasis,  attaining 
to  a  notable  degree,  may,  under  certain  circumstances,  lead  to 
paralysis  and  hyperextension  of  the  colon,  and  in  this  way  to 
permanent  arrest  of  the  current  of  fgeces  and  to  death,  with  symp- 
toms of  ileus  (ileus  paralyticus).  The  same  result  sometimes  fol- 
lows when,  as  we  have  previously  said,  a  paretic,  over-loaded 
loop  of  the  colon,  most  frequently  the  sigmoid  flexure,  sinks  into 
the  pelvis,  and  thereby  undergoes  kinking,  or  twisting,  or  cora- 


'  Guy's  Hosp.  Rep.  V.  p.  303. 
Diagnostik  d.  Krankh.  d.  Unterl.    Erlangen,  1855. 

"Thus  C/trmim  (Digestion  and  its  Derangements,  Lond.,  1856,  p.  496)  tells  of  an 
extraordinarilj'  large  and  solid  colon  in  a  woman  who,  while  in  good  health,  had  a 
movement  of  the  bowels  only  once  every  fortnight  Levi  (Gaz.  med.  1839)  found  in  a 
woman,  fifty  years  old,  who  had  had  fifteen  children,  and  had  suffered  for  nine  yeara 
from  constipation,  the  rectal  ampulla  occluded  by  a  mass  of  faeces  weighing  four 
pounds.  Lemazxtrier  (Arch.  gen.  de  med.  Scr.  I.  T.  I.  410)  found,  under  similar  cir- 
cumstances, a  mass  weighing  thirteen  pounds.  Ilnhershon  (1.  c,  p.  442)  repeatedly 
found,  under  such  circumstances,  the  circumference  of  the  colon  enlarged  to  twelve  and 
fifteen  inches.  Similar  accounts  are  found  in  Liexitaud  (Hist.  Anat.  med.  T.  I.  Obs.291, 
293 ;  Meckel  (Path.  Anat.  II.  Bd  I.  Abth.  Leipz.  1816,  S.  289,  et  seq.) ;  Haiistoii  (CataL 
of  the  Mas.  of  Surg,  of  Ireland.  Nos.  284,  285,  287) ;  Trois  (Gaz.  des  hop.  1839) ;  A.  IJaU 
(Monthly  Journal,  1846);  Siehert,  1.  c;  Briglit.  1.  c;  and  many  others.  On  the  other 
hand,  we  have  legitimate  doubts  of  cases  like  the  one  so  often  quoted  of  Renauldtn 
(Copland,  Encycl.  Worterb.  II.  3),  in  which  a  woman,  fifty-nine  years  old,  was  said  to 
have  had  a  movement  of  the  bowels  only  from  four  to  six  times  each  year,  and  at  her 
death  to  have  accumulated  sixty  pounds  of  fa3ces  in  her  colon.  The  same  may  be  said 
of  Mr.  Staniland's  communication  (Medical  Gazette,  1832,  1833,  p.  246),  according 
to  which  a  man  seventy-three  years  old.  who  had  had  only  six  stools  yearly,  died  after 
a  coprostasis  lasting  seven  months— during  which  he  had  had  no  trouble— from  perfora- 
tion of  the  enormously  dilated  cajcum.  Mr.  Gay  tells,  in  the  Pathological  Transactions 
of  1854,  of  a  boy,  six  years  old,  who,  after  a  severe  fever,  was  reported  to  have  re- 
mained without  a  movement  of  the  bowels  for  four  months  (?). 


J 


CAUSES  OF  HABITUAL  ■  CONSTIPATION. 


609 


])ression  by  tlie  mesentery  of  the  small  intestine ;  or  when  the 
paralytic  hyperdistended  caecum  is  displaced  towards  the  me- 
dian line,  and  thus  becomes  bent  or  twisted  about  its  longitudi- 
al  axis.  On  making  the  autopsy  of  such  a  case,  one  is  aston- 
..lied  at  the  size  of  the  colon,  or  of  parts  of  it,  especially  the 
.■;ecum  and  sigmoid  flexure,  which,  when  seen  from  in  front, 
overlie  everything,  and  often  seem  to  fill  the  entire  abdominal 
cavity.  Meteorism  of  the  colon,  due  to  paralysis,  is  often  so 
insiderable  in  such  cases  that  the  limited  space  in  the  abdom- 
inal cavity  makes  meteorism  of  the  small  intestine  impossible. 
The  latter,  on  the  contrary,  is  contracted  and  pushed  backwards, 
or  to  one  side,  by  the  distended  colon. 

Sometimes  the  pressure  of  these  overloaded  and  meteoristic 
loops  upon  the  concavity  of  the  liver  prevents  the  escape  of  tlie 
bile,  causes  jaundice,  and  makes  the  faeces  light-colored.^ 

Prolonged  coprostasis  sometimes  causes  ulcers,  especially  in 
the  caecum  and  flexures  of  the  colon,  the  so-called  stercoral 
ulcers,  which,  like  those  of  dysentery,  may  occasion  burrowing 
-uppuration  and  undermining  of  the  mucous  membrane,  perfor- 
ation," or  cu'cumscribed  peritonitis  with  stenosis  of  the  canal. 
The  latter  also  occurs  sometimes  at  the  flexures  without  ulcera- 
tion, where,  when  the  peristaltic  action  is  weakened,  the  obstacles 
;o  the  advance  of  the  contents  show  themselves  first  and  prorai- 
lently.  Not  unfrequently  the  irritation  and  stretching  caused 
i)y  the  blockaded  faeces  set  up  an  insidious  chronic  peritonitis, 
rt  hich  may  lead  to  adliesions  and  narrowing  of  the  intestine. 
"Sometimes  the  acute  circumscribed  peritonitis,  starting  from 
-stercoral  ulcers  of  the  colon,  plays  an  important  part  in  the  pro- 
duction of  impermeability  of  the  intestine  ;  for  it  is  that  which, 
•jy  paralyzing  the  muscular  coat,  causes  permanent,  fatal  stasis 
ul"  the  f feces.' 


'  Cases  of  this  kind  given  by  Bnght,  1.  c,  p.  307 ;  Nelaton,  in  Boys  de  Loury's  excel- 
t  work  (Gaz.  hebd.  V.  28,  1858,  partly  in  Schmidt's  Jahrb.  Bd.  105,  S.  338).  See 
5  Fac^MTO<7t,  Virch.  Arch.  Bd.  23,  S.  136;  and  Bamberger,  1.  c,  S.  43G,  note. 
'  Dickinson,  Transact,  of  Lond.  Path.  Soc.  1868. 
"  Peacock,  Lond.  Path.  Soc.  1872. 
VOL.  VII.— 39 
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Intussusception,  Invagination,  Darmeinschiebung. 

Jlaller,  Disp.  auat.  I.  481 ;  VIII.  ^dl.— Monro,  Oljserv.  on  intussusc.  Edinb.  Med.  and 
Pl)ys.  Essays.  Vol.  II.  37.  III.  388.— Dance,  Rdpert.  g(5u.  d'aiiat.  ct  de  pliys.  jjath. 
1829.  I.  Q5.—IIevin,  M6m.  de  I'acad.  de  cliir.  Vol.  lY.—Lan'jstaff,  Edinb. 
Med.  and  Surg.  Journ.  XI.  -Btiet,  Aicli.  g6n.  XIV.  230.— Thomson,  Edinb. 
Med.  Journ.  1835.  XLIV.  2d(j.—RiUiet,  M6m.  sur  Tinvagination  cliez  les  cn- 
fants.  Paris.  1853,  and  in  Gaz.  des  hop.  18i)2.—Gor?ium,  Guy's  Hosp.  Rep. 
1838. — J.  L.  Smith,  Kmav.  Journal  of  Med.  Sciences.  1863.— i?oZ:ita?i*/;2/,  Medic. 
Jahrb.  d.  k.  k.  osterr.  St.  XXUl.  N.  F.  XIV.  554.— Pmcoc/t,  Transact,  of  the 
Path.  Soc.  of  Lond.  Vol.  XV.  1864,  p.  Hansen,  Inaug. -Dissert.  Dorpat 

18G4. — Pilz,  Zur  Invag.  ini  Kindesalter.  Jahrlj.  f.  Idnderheilk.  1870.  Bd.  3.  S. 
6. — Leichtenstern,  Prag.  Vierteljahrschrift.  118  and  119.  Bd.  S.  189  ;  130.  Bd.  S, 
59 ;  121.  Bd.  S.  17. — J.  Hutchinson,  Medico-Chir.  Transact.  Sec.  Ser.  London. 
1874,  p.  31.    Furthermore,  a  mass  of  theses  and  journal  articles. 

Pathological  Anatomy. 

By  intussusceptio  iutestini  we  mean  tlie  slipping  of  part  of 
the  intestine  into  the  part  inimediatel}^  adjoining.  The  intussus- 
ception is  composed  of  three  cylinders  ;  the  outer  and  middle  of 
which  oppose  their  mucous,  the  middle  and  inner  theu"  iDeritoneal 
surfaces  to  each  other.  The  outer  layer  forms  the  intussus- 
cipiens  or  receiving  layer  (the  sheath,  la  gaine,  die  Scheide),  the 
two  middle  ones  the  intussusceptum  (leboudin).  The  innermost 
cylinder  is  known  as  the  entering  layer  (eintretende  Rohi") ;  the 
middle  one  as  the  returning  layer  (austretende  Rohr).  At 
the  neck  (collier,  Hals)  of  the  invagination  the  returning  layer 
turns  and  becomes  the  receiving  layer  (known  as  the  upper  or 
■external  angle,  bourrelet) ;  at  the  free  or  lower  end  of  the  intussus- 
ceptum the  entering  layer  turns  and  becomes  the  returning  layer 
(lower  or  inner  angle,  le  sommet). 

From  this  central  or  total  intussusception  we  distinguish  also  a  lateral  or  partial 
one.  It  is  most  frequently  formed  as  follows :  a  pedunculated  polyp,  springing  from 
the  wall  of  the  intestine,  is  engaged  by  the  jjeristaltic  action  and  pressed  downwards, 
and  the  portion  of  intestine  to  which  it  is  attached  is  di-awu  after  it,  like  a  fuuBcl, 
into  the  lumen  of  the  intestine.  Velse  (De  mutuo  intest.  ingressu.  Haller's  Disp- 
anat.  T.  VII.),  as  well  as  van  Swieten  (T.  m.  p.  166),  was  acquainted  with  tins 
form,  which  they  described  under  the  name  of  "Volvulus  iucompletus."  ' 

'  See  my  article  upon  Darm-Invag.  1.  c.  Bd.  118.  S.  215. 
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Between  the  two  cylinders  of  tlie  intussusceptum  lies  its 
mesentery,  drawn  out  and  folded  in  the  form  of  a  cone,  its  apex 
,  lying  at  the  lower  angle,  its  base  at  the  neck  of  the  invagination. 

The  traction  exerted  by  the  opposing  mesentery  upon  the  intussusceptum  pro- 
luces  the  following  results :  1.  That  the  intussusceptum  does  not  lie  centrally  in  the 
axis  of  the  enveloping  cylinder,  but  eccentrically,  nearer  the  mesenterial  border  of 
:  the  latter.  2.  Tliat  the  intussusceptum  is  more  or  less  shaEjjly  bent  with  the  con- 
cavity directed  towards  the  mesenterial  attachment,  and  the  convexity  towards  the 
opposite  side  of  the  receiving  layer.  3.  That  the  orifice  of  the  intussusceptum  looks 
towards  the  mesenterial  attachment  of  the  receiving  layer,  and  is  distorted  into  the 
shape  of  a  fissure.  4.  That  the  cylinder  of  the  intussusceptum,  especially  in  its  con- 
cavity, presents  a  more  or  less  deep  transverse  fold.  All  these  peculiarities  are  some- 
:  times  more,  sometimes  less  marked,  and  may  even  be  entirely  absent,  especially  in 
intussusception  of  the  middle  part  of  the  ileum. 

We  distinguish  two  kinds  of  invagination,  differing  greatly  in 
their  mode  of  origin  and  importance,  namely  : 

1.  The  InDagination  of  the  death  struggle,'''  which  is  an  un- 
important cadaveric  incident,  and,  as  it  takes  place  during  the 

i;  death  struggle,  or  immediately  after  death,  it  causes  no  symptoms 
:  during  life.  It  is  accompanied  by  no  inflammatory  changes,  and 
can  be  easily  reduced ;  there  are  often  two  or  more  of  them  at 
the  same  time,  almost  always  in  the  small  intestine,  never  in  the 
caecum,  and  are  ascending  as  well  as  descending.  They  are  sel- 
idom  found  in  adults,  more  often  in  children,  especially  such  as 
have  died  of  brain  diseases. 

2.  The  so-called  '■^  inflammatory  innagination.'''  This  is  the 
only  one  to  occupy  us  now.  Inflammatory  invagination  takes 
place,  without  exception,  from  above  downwards,  descending  (I. 
descendens,  progressiva),  so  that  a  portion  of  intestine  is  invagi- 
nated  into  another  portion  lying  below  it. 

The  earlier  records  contain  numerous  but  in  great  part  very  doubtful  observa- 
tions of  "inflammatory  ascending"  invagination  (I.  ascendeus,  regressiva).  In  a 
collation  of  five  hundred  and  ninety-nine  cases  I  myself  could  indicate  only  eight 
as  such.  But  even  these  deserve  the  name  only  anatomically,  and  are  essentially 
difEerent  genetically  from  the  primary  mflammatory  intussusceptions  which  are 
always  and  only  descending.  These  ascending  inflammatory  invaginations  occur 
at  a  time  when  the  normal  movement  of  the  contents,  the  normal  peristaltic  action 
13  arrested  by  a  serious  atfection  of  the  intestine,  usually  peritonitis  with  paralysis 
of  long  portions  of  it.    They  are,  therefore,  allied  to  the  invaginations  of  the  death- 
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sti'uggle,  and  are  only  distinguished  from  them  by  the  fact  that  they  appear  more 
promptly,  at  a  time  when  inflammatory  union  of  the  invaginated  parts  is  still  pog. 
sible.  On  the  other  hand,  in  double  or  multiple  invaginations  a  secondary  ascend- 
ing invagination  sometimes  occurs  together  with  the  primary  descending  one ;  this 
is  usually  produced  by  the  flaccid,  plaited,  receiving  layer  (sheath)  of  a  primary 
invagination  slipping  upwards  between  itself  and  the  iutussusceptum.  See  my  work 
on  Darm-Invagination,  1.  c,  Bd.  118.  S.  209,  et  scq. 

The  primarily  invaginated  portion,  tliat  which  enters  first, 
remains  at  the  point  of  the  intussusceptum  while  the  intussuscep- 
tion increases.  The  growth  takes  place  at  the  expense  of  the 
receiving  layer  which  is  turned  in  to  form  the  middle  cylinder. 
During  this  lengthening  of  the  invagination  the  external  angle 
advances  downward,  and,  as  is  easy  to  understand,  the  distance 
to  which  the  intussusceptum  advances  within  the  intestine  is 
double  its  own  length. 

The  compression  and  pulling  to  which  the  engaged  mesentery  is  subjected 
causes  obstruction,  especially  of  the  veins,  swelling  and  sanguineous  infiltration  of 
the  intussusceptum,  and  liemorrhages  from  the  mucous  surface.  Sooner  or  later 
j)eritonitis  is  set  up,  and  either  becomes  general  and  causes  death,  or  remains  limited 
to  the  intussusceptum,  and  gives  rise  to  adhesions  between  the  opposing  serous 
surfaces.  This  makes  the  invagination  irreducible.  The  portions  that  are  after- 
wards or  consecutively  invaginated  are  often  distinguished  clearly  from  the  first  or 
primarily  invaginated  parts  by  the  absence  or  insignificance  of  the  adhesions  and 
also  by  the  slighter  anatomical  lesions  of  tbe  intestinal  coats.  The  condition  of  tbe 
intussusceptum  varies  according  to  the  course  and  duration.  In  acute  cases  the 
lesions  are  limited  to  the  peritonitic  glueing  together  of  the  invaginated  cyliuders, 
and  to  intense  swelling  and  hemorrhagic  infiltration  of  the  coats ;  in  other  cases 
we  find  more  or  less  extensive  grangrene  of  the  intussusceptum,  Avhich  has  broken 
up  into  necrotic  shreds  and  fragments.  Finally,  in  chronic  cases  the  closely  adherent 
walls  of  the  intussusceptum  are  often  remarkably  thickened,  the  mesentery  trans- 
formed into  a  tough  coi'd  of  connective  tissue  that  cannot  be  unfolded,  and  the 
muscular  coat  above  the  invagination  hypertrophied.  The  serious  anatomical  lesions 
are  often  found  exclusively  or  mainly  in  the  middle  cylinder,  while  the  inside  and 
outside  ones  are  relatively  or  almost  entirely  unaffected,  the  latter  usually  presents 
no  important  lesion.  Sometimes  the  mortification  of  the  intussusceptum  is  especially 
advanced  in  the  neighborhood  of  the  neck  and  at  the  point.  Sometimes  the  separa- 
tion of  the  gangrenous  intussusceptum  takes  place  very  gradually  in  small  slireds, 
sometimes  so  insensibly  that  the  process  entirely  escaijes  the  notice  of  the  patient, 
sometimes  a  larger  part  of  the  intussusceptum  is  evacuated,  or  even  the  whole  inva- 
ginated double  cylinder  (having  separated  at  the  neck),  and  its  inner  tube  may  be 
so  well  preserved  that  it  is  possible  to  detcriniue  the  e.xact  seat  of  the  invagination. 
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riio  length  of  the  sepaa-ated  piece  varies  from  a  few  inches  to  three  metres 
I'luveilhier). 

Intussusception  lias  been  observed  at  all  points  of  tlie  large 
nd  small  intestine.    We  distinguish  an  I.  duodenalis,  duodeno- 
.'juualis,  Jejunalis,  jejunoiliaca,  iliaca,  ileocsecalis,  ileocolica, 
olica,  colico-rectalis,  and  rectalis.    Of  these  only  those  which 
jccur  so  often  in  the  region  of  the  caecum,  the  ileocsecalis  and 
il'jocolica,  need  a  somewhat  detailed  consideration. 

The  most  common  invagination  is  the  ileocmcalis — that  is,  the  passage  of  the  ileum 
iiid  cfficum  into  the  colon,  preceded  by  the  ileocoecal  opening.  The  inside  cylinder 
>  formed  by  the  ileum.  At  the  apex  of  the  intussusceptum  lies  the  ileocfEcal 
i|)ening,  and  close  by  it  the  opening  into  the  vermiform  appendix  sometimes  very 
much  enlarged.'  This  form,  which  is  also  the  most  common  of  all  chronic  ones  to 
lisappear,  not  unfrequently  attains  a  considerable  size.  IleociEcal  invagination  in 
jbUdren,  on  account  of  the  greater  mobility  of  the  colon  at  that  age,  often  makes 
ts  way  in  a  few  days  through  the  whole  colon,  and  ajipears  in  the  rectum  immedi- 
itely  above  the  anus,  through  which  it  is  even  occasionally  prolapsed.  Another 
form  is  that  which  I  have  named  the  ileocolica.  As  in  prolapse  of  the  wliole  rectal 
\all — for  usually  the  prolapse  is  composed  only  of  the  mucous  membrane — the 

i  tiim  is  pressed  through  the  anus  and  the  prolapse  is  enlarged  by  the  successive 
uldition  to  the  outer  cylinder  of  new  portions  of  the  inner  one,  which  were  passed 
iuough  the  orifice  of  the  prolapsed  double-cylinder,'  so  does  it  likewise  happen  in 
iivaginatio  ileocolica  by  the  passage  of  the  ileum  through  the  ileocecal  opening. 
This  kind  of  invaguiation  really  represents  a  prolapse  of  the  ileum  through  the  ileo- 

cal  opening,  and  the  intussusception  is  enlarged,  just  as  rectal  prolapse  is — that  is, 
Tom  the  apex  of  the  intussusceptum  outwards.  I  annex  a  diagrammatic  sketcli  of 
bis  fonn,  since  it  has  been  but  little  noticed  in  German  litera- 
Uire.  (Fig.  17,  C  cajcum,  c  ileocaecal  valve,  J  ileum.)  It 
is  plain  that  this  kind  of  increase  is  possible  only  so  long  as 
the  two  cylinders  of  the  intussusceptum  are  not  adherent. 
Wien  tliis  occurs,  the  enlargement  can  take  place  only  at  the 
xpense  of  the  sheath.  First  the  Ciiicum  and  then  the  colon 
:ne  turned  in,  and  both  make  part  of  the  middle  cylinder. 
We  have  then  an  ileocolica  with  secondary  caecum-  and  colon-invagination,  which 
may  also,  like  an  ileoccecalis,  pass  through  the  entire  colon  as  far  as  the  rectum. 
The  apex  of  the  intussusceptum  is  always  formed  by  a  longer  or  shorter  piece  of  the 


'  Good  plates  given  by  Wedclern,  Dissert.  Gryphiae,  1841.  Blkard,  Med.  chir.  transact. 
Vol.  I.  p.  109. 

'  Cruveilhier  calls  this  form  of  prolapse  of  the  rectum :  Invagination  ii  deux 
^ylindres  ;  Rokitansky  :  Invagination  ohne  Scheide  (I.  without  a  sheath). 
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ileum.  English  literature  contains  several  very  close  descriptions  of  ileocolon  in- 
tussusceptions. A  third  form  of  invagination  in  the  region  of  the  caecum  is  the 
iliaca-ileocolica — that  is,  a  jjrimary  ileum  invagination  in  the  lower  part  of  the 
ileum,  which  by  its  increase  has  passed  its  intussusceptum  through  the  cascal  open- 
ing and  into  the  colon.  As  this  invagination  differs  from  the  preceding  one  by 
increasing  at  the  expense  of  the  sheath,  the  outer  angle  advances  towards  the  ctecum, 
and  finally  reaches  the  ileocsecal  opening,  as  is  shown  iu  Fig.  17.  It  cannot  then  be 
determined  whether  the  invagination  was  primarily  ileocolica  or  iliaca.  If  the  in- 
tussusceptum of  an  iliaca-ileocolica  is  arrested  at  the  csecal  opening  (e.  g.,  by  swell- 
ing or  by  spasm  of  the  ccecal  sphincter),  it  may  happen,  as  a  result  of  vigorous 
peristaltic  i^ressure,  that  now  not  only  the  arrested  intussusceptum,  but  the  whole 
invagination,  including  tlie  sheath  (receiving  layer),  is  fmther  invaginated  into 
the  colon.  This  produces  a  form  of  the  "  doubled "  or  five-layered  invagimiimu. 
Another  mode  of  formation  of  a  doubled  invagination  is  this :  that  the  intussuscep- 
tum of  an  iliaca  passes  down  as  far  as  the  ileocfecal  opening,  and  is  there  arrested 
by  swelling,  and  now  tlie  crecum,  with  the  ileocoseal  opening  in  front,  is  pushed  into 
the  colon.  A  third  mode  of  formation  is  this ;  the  crumpled  and  relaxed  sheath  of 
ileoccBcal  invagination  turns  itself,  throughout  its  whole  peripliery,  upwards  towards 
the  neck  of  the  primary  invagination ;  and,  finally,  a  fourth  kind,  when  another 
portion  of  ileum  is  invaginated  from  above  downwards  into  the  canal  of  a  primary 
intussusceptum.  I 


Frequency  of  Invaginations   according  to  Age,  Sex,  and 

Location. 

Invagination  is  by  far  tlie  most  common  form  of  occlusion  of 
the  intestines  in  cliildliood.  Half  of  all  invaginations,  according 
to  my  statistics  of  four  hundred  and  seventy-three  cases,  occur 
during  the  first  ten  years.  The  first  year,  after  the  third  month, 
is  remarkable  for  a  special  frequencj^ — one -fourth  of  all  intussus- 
ceptions. As  for  sex,  it  is  more  common  in  males  than  in  females 
at  all  ages.  I.  ileocsecalis  is  by  far  the  most  common  form  of 
invagination  (seventy  per  cent.)  in  childhood,  especially  duiing 
tlie  first  year.  In  adults,  ileum,  and  ileocsecal  invaginations  occur 
nearly  as  often.  ^   The  ileum  intussusception  is  found  most  fi'e- 

'  For  further  details  of  manifold  invaginations  see  my  work,  1.  c,  S.  210,  etseq. 
Bd.  118. 

-  My  statistics  of  four  hundred  and  seventy-nine  invaginations,  at  diflFerent  ages,  gave 
fifty -two  per  cent,  of  ileocascal  and  ileocolon,  thirty  per  cent,  of  ileum,  and  eighteen  per 
cent,  of  colon  invaginations.  The  relative  frequency  of  ileocajcal  and  ileocolon  invagi- 
nations cannot  yet  be  detennined  by  statistics,  for  attention  has  but  seldom  been  given 
to  distinguishing  them  from  one  another. 
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([ueutly  in  the  lower  and  lowest  part  of  the  ileum,  most  rarely  in 
the  middle  portion.  Colon  invaginations  are  more  frequent  in 
the  descending  colon  and  sigmoid  flexure  than  in  any  other 
portion. 

Etiology  and  Pathogenesis. 

Since  the  time  of  J.  C.  Peyer,^  who  first  separated  intestinal 
invagination  from  the  general  expression,  volvulus,  embracing 
different  things,  its  mode  of  origin  has  been  explained  as  due  to 
the  forcing  of  a  portion  of  intestine  possessing  normal  or  increased 
peristaltic  action  into  a  portion  lying  below  it,  and  paralyzed  by 
violent  diarrhoea,  ingesta,  traumatism,  or  partial  peritonitis  ("I. 
paralytica").  The  process  has  always  been  represented  to  be 
such  that  the  paralyzed  portion  becomes  the  sheath  of  the  in- 
vaginated  cylinders.  But  it  seems  to  me  there  are  weighty 
reasons  for  thinking  that  at  an  early  period,  often  at  the  very 
lieginning  of  the  invagination,  the  whole  paralyzed  portion  is 
turned  in  and  is  invaginated  with  the  penetrating  innermost 
cylinder  into  the  normal  intestine  lying  below  the  paralyzed 
portion,  and  it  is  this  normal  part  which  forms  the  sheath.  In 
this  way  is  explained  the  fixation  of  the  intussusception  when  it 
lias  once  penetrated,  a  fixation  which,  when  we  consider  the 
opposition  exerted  by  the  invaginated  mesentery,  presupposes 
an  active  participation  by  the  sheath,  a  sort  of  tenesmus  of  it. 
||  It  also  explains  the  compression  of  the  intussusceptum  and  its 
mesentery,  which  sometimes  leads  to  swelling,  bloody  infiltration, 
,  and  peritonitic  adhesions  of  the  invaginated  cjdinders ;  it  ex- 
}  plains  the  circular  constriction  of  the  intussusceptum  at  the 
neck.  The  clinical  course  also  corresponds  best  with  this  ex- 
planation. The  sudden  appearance  of  invagination  with  violent 
'■olics  corresponds  to  the  moment  when  the  paralyzed  portion, 
turned  in  and  driven  by  the  inside  cylinder,  which  is  still 
capable  of  peristaltic  action,  becomes  invaginated  in  the  active 
intestine  below ;  the  paroxysmal  colics  are  caused  by  the  par- 
oxysmal tenesmus  of  the  sheath.    The  rapid  growth,  too,  of 

I  many  acute  invaginations  can  only  be  thus  explained,  that  the 



'  Parerg.  anat.  et  med.  septera.  1677.  Lugd.  Bat.  1736,  p.  61,  et  seq. 
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peristal tically  potent  sheath  forces  the  intiissusceptum,  like  any- 
thing else  contained  in  it,  in  the  normal  direction  downwards. 
The  increased  peristaltic  action  expresses  itself  also  symptom- 
atically  in  the  diarrhoea,  which  is  so  common  in  intussusception. 
After  what  has  been  said,  no  further  explanation  is  needed  to 
show  that  paralysis,  when  limited  to  a  small  piece  of  intestine,  is 
more  favorable  to  the  occurrence  and  fixation  of  an  invagination 
than  when  the  affected  portion  is  longer.  Paresis  of  a  limited 
portion  of  the  intestine,  associated  with  vigorous  peristaltia 
action,  excited  hy  any  cause  lohatsoener,  offers  suitahle  condi- 
tions  for  invagination. 

With  reference  to  the  origin  of  invagination  in  paralysis  of  a  portion  of  the  in- 
testines, I  cannot  i-efrain  from  calling  attention  to  the  following  circumstances.  We 
have  already  seen  that  in  dysentery,  according  to  Auuesley,  Gi-iosinger,  and  others, 
paralysis  of  a  section  of  intestine,  with  consecutive  severe  faecal  stasis  (without 
stenosis),  is  not  uncommon.  It  is  interesting  tliat  intussusceiitions  have  also  been 
repeatedly  ol)served  in  the  course  of  chronic  diarrhoeas.  Griesingei',  foi'  example, 
reports  three  cases  of  tliis  kind  (Ges.  Abhdlg.  II.  686).  I  also  have  unserved  that 
a  truuniatism  of  the  abdomen  may  cause  death  by  ileus,  and  that  often  we  cannot 
exjjlain  these  cases  otherwise  than  by  the  supposition  of  paralysis  of  a  large  portion 
of  tlie  intestine,  causing  complete  interruption  of  the'  normal  movement  of  the  con- 
tents. A  number  of  most  trustworthy  observers  have  reported  cases  of  invagination 
which  occurred  in  previously  healthy  individuals  immediately  after  a  traumatism. 
Also  in  those  invaginations  which  occur,  though  very  seldom,  after  typhoid  fever, 
cholera,  with  tubercular  intestiual  ulcers  (without  stenosis),  with  tubercular  peri- 
tonitis, or  after  the  I'cduction  of  a  strangulated  hernia,  the  paralysis  of  the  corre- 
sponding portion  of  tlie  intestine  should  be  considered  of  etiological  significance. 
Finally,  I  must  mention  that  invagination  of  the  rectum  (with  or  without  prolapse) 
arises  under  the  same  conditions  of  relaxation  of  the  rectum  and  its  attachments 
(after  chronic  blennorrlicea  or  prolonged  tenesmus)  as  does  the  ordinary  prolapse  of 
the  rectum  composed  only  of  mucous  membrane. 

Another  early  theory  of  the  formation  of  intestinal  invagina- 
tion was,  that  it  was  due  to  the  tetanic  contraction  of  the  cu'cular 
muscular  fibres  of  a  short  portion  of  the  intestine,  in  conse- 
quence of  which  the  latter  is  forced  by  the  peristaltic  action  of 
the  portion  lying  above  it  into  that  which  lies  below,  and  is  then 
firmly  grasped  ("invag.  spasmodica").  Presented  in  this  way, 
the  theory  is  scarcely  correct ;  but,  as  the  following  will  show, 
there  is  a  certain  foundation  for  it. 
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The  fact  that  invagination  occurs  so  much  the  more  frequently 
in  the  region  of  the  caecum  and  in  the  lowest  portion  of  the  ileum 
immediately  above  the  ileocsecal  valve,  has  always  invited 
attempts  at  explanation.  Special  importance  has  been  attached 
I  ()  the  greater  breadth  of  the  caecum  and  colon  into  which  the 
-mailer  ileum  could  easily  enter,  also  to  the  more  fixed  position 
of  the  colon,  which  forms  the  sheath,  as  compared  with  the 
greater  mobility  of  the  penetrating  ileum  rendered  possible  by 
irs  mesentery.  The  greater  sluggishness,  too,  of  the  former 
lias  been  invoked,  and  the  more  vigorous  peristaltic  action  of  the 
latter. 

The  importance  of  these  factors  is  certainly  not  to  be  under- 
estimated, but  the  principal  cause  is  to  be  found  elsewhere.  If  we 
consider  that  the  ileocaecal  opening  is  distinguished  by  a  sphinc- 
ter, the  contraction  of  which  can  increase  to  powerful  tenesmus, 
we  recognize  that  there  is  a  complete  analogy  between  the  con- 
ditions of  invagination  in  the  region  of  the  caecum  and  the 
different  Idnds  of  prolapse  of  the  rectum,  wliich,  like  ileocaecal 
invaginations,  is  found  most  frequently  in  early  childhood.  Just 
as  anal  tenesmus,  excited  by  any  cause  whatever  (rectal  blennor- 
ihcea,  profuse  diarrhoea),  usually  excites  and  accompanies  pro- 
lapse of  the  rectum,  so  is  ileocaecal  tenesmus,  excited  by  catarrh 
or  abnormal  irritability  of  the  terminal  portion  of  the  ileum,  of 
great  importance  in  the  production  of  many  ileocsecal  and 
ileocolon  invaginations.  In  many  cases  in  which  we  see 
invaginations  in  the  region  of  the  caecum  follow  prolonged 
diarrhoea  or  colic,  the  taking  of  unsuitable  food,  or,  especially  in 
early  infancy,  the  withdrawal  of  the  mother's  milk  and  the 
substitution  of  improper  food,  caecal  tenesmus  plays  an  impor- 
tant part.  If  the  caecum  and  the  colon  are  rendered  easily 
movable  by  their  mesentery — as  is  regularly  the  case  during  early 
life — the  repeated  and  more  forcible  peristaltic  pressure  towards 
the  i)ersistently  contracted  ileocaecal  sphincter  causes  ileocaecal 
invagination.  If  the  caecum  is  firmly  fastened  down,  so  that  it 
cannot  be  turned  in  and  invaginated  into  the  colon,  prolapse 
of  the  ileum  into  the  colon  takes  place,  with  formation  of  an 
ileocolica  invagination,  just  as  prolapse  of  the  rectum  may  follow 
violent  anal  tenesmus.   If  neitlier  of  these  happens,  invagination 


I 


618  LEICHTENSTERN.— CONSTRICTIONS,  lOTC,  OF  THE  INTESTINES. 

of  the  lowest  part  of  the  ileum  may  occur,  as  is  the  case  also  in 
the  rectum  when  it  becomes  invaginated  in  itself  above  an 
obstinately  contracted  (tenesmus)  sphincter,  and  is  finally  pro- 
lapsed  (called  by  the  sui-geons  "prolapse  of  the  rectal  wall  with 
invagination  "), 


If  ileocfBcal  invaginations  are  very  common  in  children,  and  ileum  invagina- 
tions, on  tlie  contrary,  very  rare,  the  reason  lies  in  the  greater  mo]jility  of  the 
coBcum  and  ascending  colon  allowed  by  their  mesentery,  and  the  consequent 
removal  of  an  obstacle  to  invagination.  In  adults  this  element  is  removed,  and 
Tve  find  ileum  invaginations  as  frequent  as  ileocsccal.  Probably  a  not  uncommon 
abnormal  mobility  of  the  ccecum  and  ascending  colon  is  an  element  in  the  produc- 
tion of  the  latter  in  adults  also. 

An  important  part  in  the  etiology  of  invaginations  is  taken  by  neoplasms  of  the 
intestinal  canal,  especially  such  as  have  a  pedunculated  attachment  to  the  mucous 
membrane  and  project  in  the  form  of  a  polyp  into  the  lumen  of  the  canal.  The 
records  are  full  of  cases  of  invagination  due  to  polyps.  Since  the  polyp  is  grasped 
by  the  peristaltic  action  and  forced  towards  the  anum  like  the  rest  of  the  contents, 
it  draws  the  intestine  fi'om  which  it  springs  as  an  intussusceptum  behind  it. 

On  the  other  hand,  it  is  exceedingly  uncommon  for  circular  stenosis  of  the  canal 
to  cause  invagination,  for  the  reason  that  the  introduction  of  the  voluminous  intes- 
tine above  the  stenosis,  preceded  by  the  stenosed  part,  into  the  usually  contracted 
jjortion  lying  below  it,  meets  with  mechanical  obstacles.  Where  these  do  not 
exist,  as  in  stenosis  of  the  ileocsecal  opening,  we  find  that  intussuscejition  is  not 
uncommon. 

Among  the  incidental,  and  in  part  also  indirect  causes,  a  well-ascertained  part, 
according  to  the  most  trustworthy  observations,  is  played  by  improper  ingesta, 
traumatism  of  the  abdomen,  violent  jarring  of  the  body,  ijrolouged  diarrhcea, 
colics,  and  constipation.  The  mode  of  action  of  these  causes  can  be  easily  made 
out  by  the  aid  of  the  foregoing. 

It  must  be  remarked  that  the  symptoms  of  invagination  of 
the  intestines,  especially  in  children,  appear  suddenly  in  the 
majority  of  cases,  without  being  preceded  by  any  known  cause 
or  disturbance  of  health,  a  fact  which  deserves  all  the  more 
notice  because  an  improper  importance  has  been  attributed  by 
many  to  prodromal  chronic  diarrhoeas,  colics,  etc.,  as  the  regular 
forerunners  of  invagination.' 


'  For  details,  see  my  statistical  communications,  Prager  Vierteljahrsclirift, 
and  119,  S.  G«,  S.  72,  et  seq. 
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In  earlier  times,  when  intestinal  womis  were  supposed  to  be  the  cause  of  many 
diseases  and  morbid  symptoms,  they  were  often  held  responsible  for  invagination 
of  the  intestine  also.  There  is  no  support  for  such  an  opinion.  Sometimes  the 
uscarides,  as  Ruysch  described  and  De  Hacn '  pictured  it,  wind  themselves  about 
the  intussusceptum,  an  entirely  unimportant  incident  which  can  have  no  connection 
^vith  the  etiology  for  the  reason  that  an  intussusception  must  be  present  before  tlie 
;  ascarides  can  wind  themselves  about  it. 

Symptoms,  Course,  Duration. 

\  The  symptoms  of  invagination  of  tlie  intestine  usually  appear 
1^  suddenly,  whether  an  incidental  cause  has  preceded  it  or  not. 
i  The  scene  opens  with  a  molent  colic.  Then  follows  Domiting, 
\\  and  this  occurs  promptly,  especially  in  children  and  when  the 
invagination  is  situated  high  up. 

After  a  longer  or  shorter  time,  often  after  a  few  hours  in  children,  the  pains  cease, 
and  now  several  hours  may  pass  during  which  the  serious  affection  betrays  itself 
by  no  sign,  until  a  new  paroxysm  of  pain  occurs.  In  adults  the  pain  introdiicing 
the  invagination  often  lasts  continuously  for  several  days,  and  then  the  colics  alter- 
nate with  intervals  of  freedom  from  pain.  The  intensity  of  the  pain  is  often  such 
as  is  found  in  only  a  few  affections  of  the  intestines.  In  childhood  invagination 
is  sometimes  introduced  by  general  convulsions. 

The  peristaltic  action,  at  times  very  violent,  which  is  excited  by 
the  invagination,  causes  a  rapid  evacuation  of  the  contents  of  the 
intestines,  a  diarrhoea  which  amounts  often  to  from  ten  to  twenty 
passages  in  the  twent3^-four  hours.  The  compression  of  the  veins 
of  the  invaginated  mesentery  causes  venous  stasis  and  swelling 
of  the  intussusceptum,  hemorrhages  by  diapedesis  and  by  rupture, 
and  often  abnormal  secretion  of  mucus  as  a  result  of  catarrh  of 
tlie  mucous  membrane.  The  so-called  dysenteric  evacitations, 
consisting  of  hloody  mucus,  are  almost  never  absent  in  invagina- 
;  tion  of  the  intestines,  no  matter  where  its  seat  may  be. 

This  symptom  is  the  more  important,  because,  with  the  exception  of  twisting 
•  and  knotting  of  the  sigmoid  flexure,  no  other  cause  of  acute  occlusion  of  the  intes- 
'  tme  is  accompanied  by  bloody  evacuations.    On  the  other  hand,  attention  must  be 

paid  to  the  differential  diagnosis  from  dysentery  and  from  the  other  sources  of 

intestinal  bleeding— especially  rectal  polyps  in  children. 


'  Rat.  med.  contin.  T.  II.  P.  II.  Tab.  IT. 
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The  proiuse  diarrhoBa  leads  at  once  to  violent  tenesmus  ad 
amcm,  which  appears  the  earlier  and  is  the  more  intense  the 
nearer  the  intussusceptum  was  originally  to  the  rectum,  or  is 
brought  to  it  by  its  growth.  When  the  intussusceptum  occupies 
the  descending  colon  or  the  rectum,  the  tenesmus  is  not  unfre- 
quently  followed  by  paralysis  of  the  rectal  sphincter  and  patu- 
lence  of  the  anns,  through  which  the  bloody  diarrhceal  passages 
escape  involuntarily,  a  symptom  which  is  found  especially  in 
children. 

A  patulous  anus  is  certainly  not  pathognomonic  of  invagination  of  the  intestine, 
as  souic  have  believed.  The  same  thing  happens  in  diarrhoea  sometimes,  often  with 
neoplasms  in  the  sigmoid  flexure  or  rectum,'  even  with  foreign  bodies,  and  in  indi- 
viduals suffering  from  paraplegia,  etc. 

The  meteor  ism  which  appears  immediately  after  the  occur- 
rence of  invagination  disappears  with  the  subsidence  of  the  acute 
swelling  of  the  intussusceptum  and  with  the  following  diarrhoea. 
In  the  subsequent  course  of  subacute  and  chronic  invaginations 
meteorism  is  a  very  variable  symptom.  A  far  more  important 
symptom  is  the  usually  cylindrical,  sausage-like  tumor  which 
can  be  felt  in  the  abdomen  in  most  cases  of  invagination.  TMs 
can  almost  alioays  he  felt  in  colon  and  ileoccecal  invaginations, 
hut  only  seldom  in  ileum  invaginations. 

Since  ileocecal  invagination  is  the  usual  one  in  children,  it  is  evident  that  at 
this  age  the  tumor  is  but  seldom  missed.  The  invagination  tumor  is  foimd  most 
frequently  in  chronic  cases,  more  rarely  in  acute  ones.  In  ileoca3cal  intussusception 
it  is  found  only  exceptionally  in  the  region  of  the  caecum,  but  often  in  the  trans- 
verse or  descending  colon  and  in  the  regio  iliaca  sinistra.  In  chronic  ileoccecal  m- 
vagination  the  position  of  the  tumor  often  changes,  and  it  is  found  sometimes  in 
the  transverse  colon,  sometimes  further  along  in  the  descending  colon ;  the  inva- 
gination increases  in  such  cases  by  the  turning  in  of  new  portions  of  the  sheath ;  by 
the  reduction  of  these  freshly  invaginated,  non-adherent  portions  the  tumor  returns 
to  the  transverse  colon.  This  change  in  the  length  and  position  of  the  tumor  may 
be  observed  repeatedly  within  a  short  time.  In  ileum  invaginations  the  hypogas- 
trium  is  sometimes  the  seat  of  the  tumor.  An  invagination  tumor  reniaimng 
stationary  for  a  long  time  in  the  region  of  the  ctecum  indicates  ileocolica.  Tbe 
tumor  shows  still  other  peculiarities.    It  often  seems  to  be  absent  at  the  beginning 


'  Sdlversierg,  Schmidt's  Jahrb.  80,  Bd.  S.  208.  Bokitansky,  Oesterr.  med. 
X.  183G. 
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)f  the  search.  After  some  palpation  and  handling  it  becomes  more  distinct,  firmer, 
lud  easier  to  grasp  in  all  directions.  Moreover,  it  often  happens  that  while  the 
uinor  cannot  be  found  during  the  intervals  that  are  free  from  pain,  it  presents  itself 
<  a  stiff  cylindrical  roll  during  the  paroxysms.    Sometimes  in  ileocaecal  and  colon 

ivao-inations  the  tumor  can  ultimately  be  felt  in  the  rectum,  or  it  may  even  be  pro- 
•ipsed  through  the  anus,  and  the  certain  diagnosis  of  the  ileocajcalis  can  be  made 
airing  life  by  the  sight  of  the  two  orifices — the  ileoc£ecal  and  that  of  the  vermiform 
ippendix — at  the  apex  of  the  intussusceptum.  The  increase  of  ileoccecal  intussus- 
:eption  is  often  very  rapid  in  children,  so  that  the  intussusceptum  may  reach  the 

.turn  by  the  second  day  of  the  attack.  The  cause  of  this  lies  in  the  great  mobility 
jf  the  child's  colon  distinguished  by  along  mesocola. 

We  have  now  to  speak  of  the  course  and  terminations.  We 
distinguish : 

The  acute  course.  The  invagination  leads  to  immediate  and 
permanent  impermeability.  The  patients  die  in  from  three  to 
six  days  with  the  symptoms  of  internal  strangulation  (with  or 
without  peritonitis  or  perforation).  This  course  belongs  chiefly 
to  ileum  invaginations,  especially  such  as  are  situated  high  up 
in  the  small  intestine.  Another  kind  of  hyperacute  course  is 
death  by  shock,  especially  in  children  less  than  a  year  old. 

In  other  cases  the  permeability  of  the  invagination  is  restored 
by  the  reduction  of  the  swelling  of  the  intussusceptum,  profuse 
diarrhoea  sets  in,  but  death  follows  from  prompt  gangrene  of  the 
intussusceptum  which  gives  rise  to  general  peritonitis  or  perfora- 
tion. In  children  the  fatal  termination  in  this  way  generally 
takes  place  between  the  fourth  and  seventh  days,  in  adults  in 
the  course  of  the  second  week,  but  sometimes,  when  subacute, 
not  until  the  third  or  fourth  week.  Since  the  gangrenous  pro- 
cess is  not  always  equally  advanced  at  all  points,  the  sejparation 
<;f  the  intiLSSusceptum  ^  often  takes  place  fragmentarily  in  single 
-trips,  shreds,  or  tubular  sections,  and  sometimes  so  gradually 
tiiat  it  is  entirely  overlooked  by  the  patient.    In  other  cases  the 


'  Many  of  the  earlier  accounts  of  "intestinal  invagination,"  with  separation  of 
"gangrenous  portions  of  the  mucous  membrane  "  or  "  tubular  pieces  of  intestine,"  de- 

*  pend  upon  misapprehension,  for  the  supposed  pieces  of  intestine  were  nothing  but  undi- 
?  gestible  ingesta  (skin,  intestines)  or  intentional  admixtures.  ( VircJww,  in  Virch.  Arch, 
i  v.  302).    In  the  severe  diarrhoeas  of  the  tropics  portions  of  the  mucous  membrane  of 

*  the  colon  often  come  away,  as  the  best  observers  (Annesley,  Griesinger,  and  others) 
'  have  testified. 
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intussusceptum  separates  over  tlie  entire  periphery  of  tlie  neck 
ol'  tlie  invagination,  and  is  evacuated  entire,  in  which  case  tlie  in- 
side  cylinder,  and  sometimes  both,  presents  a  still  well-preserved 
appearance,  while  the  line  of  separation  is  gangrenous  and  shred-  : 
dy.    The  separation  occurs,  in  the  majority  of  cases,  from  the  \ 
eleventJi  to  tlie  twenty-first  day  after  the  production  of  the  inva^  j 
gination,  but  in  chronic  cases  it  may  not  happen  until  after  I 
several  months.     Separation  takes  place  most  frequently  in 
ileum  invaginations.    It  is  exceedingly  rare  in  children  under 
two  years  of  age,  for  they  usually  die  before  it  can  take  place. 
Numerous  trustworthy  observations  show  that  separation  of  the 
intussusceptum  may  lead  to  complete  cure  of  the  invagination. 

But  this  mode  of  terminatiou  has  many  dangers  M'hich  threaten  life.  The 
sejiaration  may  take  place  too  early,  before  there  is  solid  union  at  the  neck  of  the 
invagination.  Perforation,  or  rather  rujature,  is  the  result ;  or  a  part  of  the  intus- 
susceptum remains,  and  causes  a  new  invagination  by  increase  of  what  is  left  of  the 
old  one.  In  other  cases  constriction  of  the  intestine  takes  jolace  at  the  ckcular  line 
of  separation,  increases  more  and  more,  and  often  causes  death  after  some  years. 
Finally,  torpid  ulcers  of  the  mucous  membrane  may  remain  at  the  place  of  separa- 
tion and  cause  perforation  long  afterwards,  or  defective  nutrition,  as  a  result  of 
constant  diarrhoja ;  in  which  latter  case  the  jJatients  die  in  marasmus,  with  dropsical 
symptoms,  after  long  confinement  to  bed.  Among  the  rarer  terminations,  after 
separation  of  the  intestine,  we  find  death  by  septicasmia,  due  to  the  absorption  of 
putrid  elements  at  the  ulcerated  point  of  separation  ;  and  thromboses,  which  extend 
from  the  point  of  separation  to  the  large  mesenteric  veins,  and  give  rise  by  emljolism 
to  metastatic  abscesses  in  the  liver,  and  in  the  lungs  also  under  certain  cu-cumstances. 
Perforation  into  the  retro-peritoneal  cellular  tissue  causes  its  destruction  and  the 
formation  of  a  fajcal  cloaca.  In  this  way  inflammation  and  suppuration  of  the 
psoas  may  be  set  up,  just  as  in  perityphlitis,  and,  as  a  result,  the  movements  of  one 
of  the  lower  limbs  may  be  limited.  As  the  inflammation  extends  to  the  nerves  of 
the  plexus  cruralis,  lying  partly  within  the  jjsoas  and  partly  between  it  and  the 
iliacus,  it  causes  neuralgia  and  aufesthesia,  i)aralysis,  and  contractures  in  the  regions 
supplied  by  branches  from  this  plexus. 

The  ijrogressing  separation  of  the  intussusceptum  is  often  indicated  by  the 
extraordinary  foulness  of  the  evacuations,  and  by  their  admixture  with  blood  and 
gangrenous  shreds  of  intestine.  Not  unfi-equently  the  separation  is  immediately 
preceded  by  an  obstruction  lasting  for  several  days,  with  notable  aggravation  of 
the  general  condition  (meteorism,  collapse,  vomiting— even  stercoraceous  vomiting). 
The  intestine  is  then  suddenly  opened ;  profuse  fetid  evacuations  indicate  the 
loosening  at  the  neck  of  the  invagination  and  the  freeing  of  the  passage,  and  after 
one  or  more  days  the  separated  intussusceptum  is  evacuated  per  anum.  The  passage 
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or  this  intestinal  sequestrum  is  sometimes  a  bard  task.  It  has  in  some  instances 
caused  total  obstruction  at  a  lower  point,  and  many  ruptures  at  the  line  of  separa- 
tion would  not  have  taken  place  if  the  intestinal  sequestrum  had  not  aided  by 
occluding  the  passage  below. 

AVe  also  distinguish,  tlie  chronic  course.  This  is  by  far  the 
most  frequent  in  ileocsecal  invaginations,  and  is  due  to  the  fact 
that  the  invagination  becomes  fixed  by  the  solid  union  of  the  two 
cylinders,  and  the  canal  of  the  intussusceptum  becomes  again 
permeable  by  the  complete  disappeamnce  of  the  swelling.  In 
this  way  the  ileocsecal  invagination  may  last  for  several  months. 
In  one  of  the  cases  observed  in  Liebermeister's  Clinic  and  de- 
scribed by  me,'  the  accurately  determined  duration  of  the  in- 
vagination Avas  eleven  months  ;  and  we  have  even  trustworthy 
records  of  cases — cases  wliich  in  my  opinion  are  not  difficult  to 
understand — in  which  the  intussusception  lasted  four,  three, 
two,  or  more  than  one  year,  and  ended  in  recovery  by  separa- 
tion, or  in  death  by  perforative  peritonitis,  or  by  increasing 
marasmus,  with  chronic  diarrhoea.  If  the  invagination  becomes 
chronic,  the  diarrhoea  usually  moderates,  the  evacuations  no 
longer  contain  blood,  and  they  may  even  become  completely 
normal  again.  In  other  cases  severe  constipation  alternates  with 
profuse  diarrhoea,  or  the  latter  becomes  chronic  and  seriously 
affects  the  nutrition  of  the  patient.  The  most  important  symp- 
toms— those  which  indicate  the  continuation  of  the  intussuscep- 
tion— are  the  paroxysms  of  colic,  usually  occurring  daily,  some- 
times more  than  once  each  day,  and  the  presence  at  some  point 
in  the  colon  of  a  tumor,  usually  cylindrical,  which  not  unfre- 
quently  presents  the  peculiarities  before  described.  Since  in 
these  cases  the  muscular  coat  above  the  invagination  becomes 
hypertrophied,  it  often  happens  that  the  outlines  of  the  convolu- 
tions are  visible  through  the  emaciated  abdominal  walls,  and 
indicate  the  existence  of  a  chronic  obstruction. 

Finally,  we  have  yet  to  mention  among  the  terminations  of 
invagination  recovery  witJiout  separation.  It  has  been  firmly 
established  by  numerous  communications  from  famous  authors 
that  intestinal  invaginations  may  be  reduced  spontaneously  or 


'  Deutsch.  Arch.  f.  klin.  Med.  XII.  Bd.  S.  381,  et  seq. 
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by  suitable  treatment  (opium,  enemata,  injections  of  air,  etc.) 
The  correctness  of  the  diagnosis  cannot  be  doubted  when,  as  is 
not  unfrequently  the  case,  the  intussusceptum  has  been  touched 
in  the  rectum  or  seen,  after  being  prolapsed,  through  the  anus. 
Cruveilhier  and  Grorham  have  expressed  the  plausible  opinion 
that  invaginations  often  occur  and  are  again  reduced,  and  that, 
in  particular,  many  of  the  temporary  severe  colics  in  childi-eu 
depend  upon  this  cause. 


Differential  Diagnosis  of  the  Different  Kinds  of  Occlusion  of  tlic 

Intestines. 

Now  that  we  have  considered  the  symptoms,  course,  and 
terminations  of  the  different  kinds  of  occlusion  of  the  intestines, 
we  may  turn  our  attention  to  their  differential  diagnosis. 

In  most  cases  of  internal  occlusion  of  the  intestine,  our  diag- 
nosis is  limited  to  determining  its  existence,  and  perhaps,  also, 
its  probable  seat,  and  we  are  not  able  to  do  more  than  form  a 
supposition  regarding  its  anatomical  cause.  Even  those  processes 
of  occlusion  which  are  distinguished  under  favorable  cu-cum- 
stances  by  definite  peculiarities  and  objective  signs,  and  make  an 
absolute  diagnosis  possible,  sometimes  occur  without  them,  and 
are  then  not  to  be  distinguished  from  other  causes  of  imj)erme- 
ability.  Thus,  to  give  a  single  example,  the  records  contain 
many  cases  of  neoplasms  of  the  intestines  which  have  remained 
completely  latent  and  then  have  suddenly  caused  death  with 
symptoms  of  acute  internal  strangulation.  In  many  cases  deci- 
sive information  is  furnished  by  close  attention  to  the  beginning 
and  progress,  the  duration  and  symptoms,  the  seat  of  the  occlu- 
sion, the  age  and  sex  of  the  patient,  also  by  a  thorough  exami- 
nation, and,  finally,  hy  the  antecedent  history.  Under  such 
circumstances  an  absolute  diagnosis  is  sometimes  possible,  and 
sometimes  we  are  at  least  able,  by  exclusion,  to  limit  the  pos- 
sibilities to  a  few,  and  by  attention  to  the  relative  fi-equency 
of  these  to  make  a  diagnosis  more  or  less  well  founded  upon 
probabilities.  Let  us  briefly  consider  those  occlusions  wliich, 
under  favorable  circumstances,  we  are  able  to  diagnosticate  cor- 
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tainly  or  with  probability,  by  the  aid  of  objective  or  anamnestic 
information. 

In  the  first  rank  stand  those  occlusions  which  are  situated  in  the  rectum  and 
cessible  to  direct  examination  by  palpation,  sometimes,  also,  by  inspection.  Here 
long  serious  fajcal  obstructions  of  the  rectal  ampulla,  such  as  are  seen  especially 
ai  advanced  life;  comjiression  of  tlie  rectum  by  tumors  arising  from  the  organs  and 
vroMa  of  the  pelvis,  occlusions  which  succeed  to  a  constriction  that  has  lasted  a  long 
time,  and  the  nature  and  cause  of  which  were  known,  and,  finally,  occlusion  by 
foreign  bodies  and  intussusceptions  wliich  have  made  their  way  to  the  rectum. 

Anamnesis  often  furnishes  an  absolute  diagnosis  in  (total  or  partial)  obstruction 
l)V  foreign  bodies  tliat  have  been  swallowed.  Enteroliths  are  usually  situated  in 
the  rectum,  where  they  repeatedly  give  rise  to  symptoms  of  typhlitis  and  diminished 
[)ermeability,  and  furnish  evidence  of  the  constant  presence  of  a  tumor  in  the  region 
of  tlie  crecum  l)efore  occlusion  comes  on.  The  diagnosis  can  be  made  with  certainty 
only  when  pieces  of  the  stone  have  been  evacuated  (Monro's  case). 

I  agree  witli  Habershon,  Brinton,  and  others,  in  thiulcing  that  the  diagnosis 
of  obstruction  by  gall-stones  is  possible  under  favorable  circumstances.  The  ap- 
pearance of  symptoms  of  occlusion  immediately  after  a  severe  attack  of  liepatic 
colic  accompanied  by  icterus,  sometimes  with  an  accurate  history  of  previous  attacks 
of  hepatic  colic,  perhaps  the  passage  of  gall-stones,  or  the  rare  occurrence  that  a 
small  gall  stone  is  vomited  during  tlie  ileus  (Merly),  attention  to  the  age  and  sex 
(vide  supra),  the  seat  of  the  occlusion  (uppermost  part  of  the  ileum,  duodenum, 
jejunum,  or  neighborhood  of  tlie  ileocajcal  opening),  all  aid  in  the  diagnosis. 

Occlusion  of  the  intestine  by  fjecal  masses  (I.  paralyticus),  is  usually  preceded 
for  a  long  time  by  habitual  constipation,  with  occasional  evacuations  of  what  are 
often  enormous  masses  of  fffices.  It  occurs  most  frequently  in  elderly  people.  Tlie 
repeated  finding  of  faecal  tumors  in  the  abdomen,  perhaps,  too,  a  previous  attack  of 
ileus,  which  got  well  after  the  evacuation  of  a  large  amount  of  fveces,  the  exaniina- 
-iou  of  the  rectal  ampulla,  the  exploration  of  the  colon  by  injections,  tlie  location 
in  this  way  of  the  seat  of  the  occlusion  in  the  colon,  often  establish  the  diagnosis, 
although  it  is  usually  impossible  to  say  with  certainty  whether  the  impermeability 
depends  solely  upon  functional  causes,  or  whether  there  is,  in  addition,  a  constric- 
tion at  some  point  in  the  colon.  We  have  already  mentioned  that  not  unfrequently 
another  factor  is  added  to  ftecal  obstruction  (peritonitis,  twisting  of  the  loop  filled 
by  the  fjEces,  kinking  by  falling  into  the  pelvis,  compression  l)y  the  mesentery  of  an 
overlymg  portion  of  the  ileum),  by  which  the  obstruction  is  produced  and  the 
^vraptoms  of  acute  internal  strangulation  excited. 

As  for  occlusion  of  the  intestine  by  compression,  the  physician  and  patient  are 
not  unfrequently  aware,  before  the  occurrence  of  the  occlusion,  of  the  presence  of  a 
tamor  m  the  pelvis  or  abdominal  cavity,  or  it  is  found  during  the  exploration  of 
le  al)domen,  vagina,  or  rectum.  Occlusion  by  twisting  of  the  sigmoid  flexure,  by 
Its  compression  by  a  loop  of  the  ileum,  and  the  formation  of  a  knot  between  it  and 
^'le  ileum,  are  all  recognized  by  their  acute  beginning  and  rapid  course  with  all  the 
VOL.  VII._40 
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symptoms  of  internal  strangulation  and  by  early  collapse.  Enemata  and  insufflation 
of  air  (especially  with  simultaneous  auscultation)  show  the  lower  part  of  the  colon 
to  be  th3  seat  of  the  occlusion.  The  formation  of  a  knot  between  the  sigmoid! 
flexure  and  ileum  is  very  often  accompanied  by  Ijloody  diarrhoea.  Habitual  coproJ 
tasis  usually  precedes,  for  a  long  time,  occlusions  of  this  kind,  which  are  found 
most  frequently  in  men  over  forty  years  old;  diarrhoea  immediately  introduces 
them. 

Among  occlusions  which  are  very  often  recognized  during  life  belong  intussua- 
ceptions.  The  sudden  beginning  of  the  attack  with  violent  intermitting  colics, 
the  bloody  mucous  diarrhcca  with  tenesmus,  the  appearance,  increase,  and  change  of 
place  of  a  sausage-shaped  tumor  ijresenting  the  characteristics  above-mentioned, 
the  possibility  sometimes  of  touching  the  intussusceptum  in  the  rectum,  or  of  see- 
ing it  prolapsed  tlu-ough  the  anus,  the  evacuation  of  gangrenous  shreds  of  the 
intestine,  or  of  a  well-preserved  cylinder,  and  attention  to  the  age — intussusceptions 
are  relatively  frequent  in  childhood,  and  all  other  causes  of  occlusion  are  very  rare 
at  that  age — often  allow  a  more  or  less  absolute  diagnosis.  In  many  cases  this 
would  be  established  if  a  simple  examination  of  the  rectum  were  made.  Witli  ref- 
erence to  the  differential  diagnosis  in  children,  especial  attention  must  be  given  to 
simple  severe  colics,  rectal  polyps  with  bloody  diarrhoea,  and  dysentery.  As  for 
the  latter,  tlie  early  appearance  of  the  tumor  in  invagination,  the  sudden  attack,  and 
the  course,  are  especially  of  diagnostic  significance.  Intussusception  in  the  highest 
part  of  the  ileum  or  jejunum,  usually  mocks  at  diagnosis,  since  it  has  none  of  the 
characteristic  signs  of  ileocojcal  or  colon  invagination. 

If  the  occlusion  is  superadded  to  the  symijtoms  of  a  long-standing  constriction 
of  known  character,  its  ultimate  cause  is  thereby  made  known.  On  the  other  hand, 
its  immediate,  direct  cause  remains  unknown — whether  paralysis  of  the  intestine 
above  the  stenosis,  with  arrest  of  the  ffecal  current,  or  a  superadded  kinking,  or 
twisting  or  obstruction  of  the  stenosis  by  a  hard  piece  of  ffeces  or  foreign  body. 

We  have  finally  to  mention  a  number  of  causes  of  occlusion  which  do  not  allow 
a  definite  diagnosis,  because  they  are  exactly  alike  in  their  commencement,  course, 
and  symptoms,  and  because  the  anamnesis  also  can  supply  no  infoi-mation.  These 
are  strangulation  by  false  ligaments,  omental  bands,  the  vermiform  appendix,  a 
diverticlc,  strangulation  in  fissures  and  holes  in  the  omentum,  mesentery,  or  other 
viscera.  "We  can  also  mention  twisting  of  an  adherent  loop  of  the  ileum,  compres- 
sion of  the  lowest  part  of  the  ileum  or  of  the  bent  crecum  and  ascending  colon, 
displaced  towards  the  median  line,  by  the  mesentery  of  a  loop  of  the  small  intes- 
tine. All  these  conditions  have,  in  common,  besides  the  sudden  beginning  and 
rapid  course,  the  fact  that  examination  of  the  colon  by  enemata  shows  its  pennea- 
bility,  and  also  that  all  the  other  symptoms  indicate  occlusion  of  the  ileum  or 
cfficum. 

But  of  the  varieties  of  occlusion  previously  considered,  which,  under  favorab  e 
circumstances,  allow  a  diagnosis  based  upon  certain  objective  and  commemorative 
points,  many  behave  exactly  like  those  last  mentioned,  and  can  in  no  way  be  distin- 
guished from  them.    Our  diagnostic  ability  in  such  cases  is  limited  to  being  m  a  ' 
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position  to  say  that  one  kind  of  occlusion  is  improbable,  and  that  another,  relying 
upon  their  relative  frequency,  is  more  probable.  Thus,  for  example,  wlien  the 
symptoms  of  internal  strangulation  appear  in  a  woman,  we  are  less  inclined  to 
tliink  of  strangulation  by  a  diverticle ;  if  the  patient  is  more  than  forty  years  old, 
strangulation  by  a  diverticle  is,  according  to  our  statistics,  very  improbable.  On 
the  other  hand,  in  a  patient  under  twenty  years  of  age,  we  should  consider  stran- 
o-ulation  by  a  false  ligament,  or  the  appendix  vermiformis,  as  improbable  ;  at  this 
a^e  strangulation  by  a  diverticle  is  most  common.  In  patients  who  have  previously 
'lufTcred  from  peritonitis,  or  typhlitis,  especially  in  women  who  have  borne  several 
hildren,  or  have  had  pelvic  peritonitis,  strangulation  by  a  false  ligament  has  a  cer- 
tain degree  of  probability.  Before  even  a  probable  diagnosis  of  one  of  the  kinds 
of  incarceration  under  consideration  is  made  in  a  child  under  ten  years  of  age,  ex- 
amination should  have  established  the  absence  of  an  intussusception. 

Of  the  internal  hernias  only  the  diaphragmatic  can  sometimes  be  recognized  by 
the  signs  previously  mentioned. 

By  careless  attempts  at  taxis  an  external  hernia  may  be  transformed  into  a  retro- 
peritoneal internal  one ;  the  sac  is  loosened  at  all  points  and  forced,  with  its  con- 
tents, into  the  subperitoneal  layer  between  the  peritoneum  and  transverse  fascia.  If 
the  symptoms  of  strangulation  persist  after  such  taxis  the  diagnosis  of  reduction 
in  mass  is  sometimes  rendered  possible  by  a  series  of  symptoms  which  are  fully  de- 
scribed in  surgical  books.  In  other  cases,  again,  it  remains  uncertain  whether  there 
lias  been  reduction  in  mass,  or  passage  of  the  contents  of  the  sao  into  a  previously 
existing  interstitial  or  subperitoneal  pocket,  or  through  a  tear  in  the  sac  Into  the 
inter-muscular  or  subperitoneal  cellular  tissue,  or  if  the  duration  of  the  symptoms, 
after  successful  reduction,  is  not  due  to  kinking,  torsion,  or  paralysis  of  the  intes- 
tine that  had  been  strangulated.'  If  we  learn  from  a  patient  with  internal  stran- 
gulation that  he  has  previously  had  a  hernia  reduced,  which  has  not  since  reap- 
i>earcd,  or  if  he  has  at  the  time  a  reducible  external  hernia,  there  is  a  very  strong 
probability  that  the  latter,  or  its  surroundings,  have  some  connection  with  the  inter- 
nal strangulation.  Tliere  may  be  strangulation  of  an  anterior  retroperitoneal 
hernia,  due  to  reduction  in  mass,  or  in  an  interstitial  hernial  pocket,  or  by  omental 
bands,  since  they  are  very  likely  to  become  adherent  in  hernia.'  But  there  are  still 
other  possibilities.  A  loop  of  small  intestine,  attached  near  the  hernia,  may  become 
twisted  ^  about  its  mesenterial  axis,  or  the  loop  which  was  formerly  contained  in 
the  hernia  may  have  become  considerably  stenosed  by  a  progressive  chronic  i^eri- 
tonitis,  and  this  stenosis  may  have  caused  the  occlusion.  I  must  here  speak  of  a 
circumstance  which  deserves  attention.  If  the  intestine,  for  any  cause,  becomes 
impermeable  below  an  external  hernia,  the  latter  shares  in  the  distention  of  the 


'  Streubel,  Schmidt's  Jahrb.  Bd.  110,  S.  365. 

'  Monro,  Morb.  anat.  p.  536.  Renould,  Joura.  gen.  de  mod.  T.  XVII.  p.  24.  Du- 
mytreri,  1.  c.    Fngt/e,  1.  c,  p.  352.    Strmbel,  1.  c,  S.  p.  363. 

'  Ruckle  tmi  Btisch,  Sifcz.  der  med.  Sect.  d.  niederrhein.  Gesellsch.  in  Bonn.  15  Mch. 
1805.    Fagc/e,  1.  c,  p.  352.    Froriej),  Chir.  Kupfertafeln.  370.  VIII.  173. 
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portion  lying  above  tlie  oljstniction,  it  is  driven  more  forcibly  into  the  hernial  sac, 
can  be  reduced  with  difficulty  into  the  tense,  meteoristic  abdomen,  and  thus  may 
look  as  if  it  were  itself  strangulated,  and  the  cause  of  the  impermeability.  Lucke 
and  "Ward  '  cut  down  upon  the  hernia  in  such  a  case,  and  then  enlarged  the  inci- 
sion  and  performed  laparotomy.  The  autopsy  showed  a  stenosis  of  the  colon  twelve 
inches  above  the  anus.    Borelli  relates  a  similar  case. 


LEEDS<ScWEST-RIDI  ftfcftistrictioiis  of  the  Intestines. 

-EDICO-CHIRURCICAL  SOCiETY    cicatricial  Stenoses. 

The  different  j)rocesses  wliich  give  rise,  in  tliis  way,  to  con- 
strictions of  the  intestine,  are : 

Dysentery.  The  deep  lesions  of  the  mucous  membrane  and 
Bubmucosa  in  the  diphtheritic  form  of  epidemic  or  sporadic 
diarrhoea  lead,  during  the  often  prolonged  process  of  recoveiy 
(chronic  diarrhoea),  to  marked  stenosis,  not  unfrequently  at 
several  points. 

Unaffected  islands  of  mucous  membrane  often  persist  between  the  diphtheritic 
losses  of  substance,  which  are  made  to  project  into  the  lumen  of  the  canal  in  the 
form  of  knobs  and  folds,  by  the  contraction  of  the  adjoining  cicatrices  {valvular 
stenosis).  By  the  contraction  of  unilateral  cicatrices  the  intestine  becomes  bent ; 
when  the  cicatrix  is  extensive  and  on  all  sides,  the  intestine  is  drawn  together  in 
the  direction  of  its  longitudinal  axis,  and  thus  stiff,  callous  folds,  bands,  and 
sickle-shaped  projections  into  the  canal,  lying  one  above  the  other,  are  produced 
(picture  in  Albers,  Tab.  XIII.).  Constrictions  of  this  kind  are  often  increased  by 
tough  polypoid  excrescences  ^  growing  from  the  edges  of  the  mucous  membrane 
into  the  canal,  and  which  sometimes  act  like  valves  and  increase  the  stenosis.''  If 
the  process  becomes  localized,  as  hapiDens  exceptionally  (Annesley),  especially  in 
the  CJECum,  at  the  ceecal  valve,  and  in  the  lower  part  of  the  ileum,  this  portion  of 
the  intestine  sometimes  becomes  transformed  into  a  stiff  mass  of  intestinal  ciciitnx 
drawn  up  into  folds,  which  scarcely  allows  its  anatomical  nature  to  be  recognized. 
Corresponding  to  the  usual  localization  of  the  diarrhojal  process,  the  descending 
colon,  sigmoid  flexure,  and  rectum  are  the  most  frequent  scat  of  the  constnctioa 


'  Lond.  Path.  Soc.  Vol.  II.  218. 

»Gaz.  med.  d'ltal.  1854.  ^  . 

2  Often  described  formerly  as  "  scirrbus."   Meckel,  Entr.  Comment.  Leipz.  T.  - 
Monro,  1.  c,  p.  155.    See  Ilabershon,  1.  c,  p.  385. 

Cases  have  even  been  reported  of  complete  union  {?).  Monro,  Morb.  Anat.  b>''- 
Jiliodius,  Mis.  Cur.  Obs.  508. 
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It  is  especially  at  the  flexures  of  the  colon  that  the  stenoses  resulting  from  clysenteiy 
are  most  frequent  and  most  severe.  Dysenteric  stricture,  for  the  reasons  already 
o-iven,  is  one  of  the  most  severe.  And  yet  tight  strictures,  found  at  the  autopsy  in 
not  a  few  cases  of  chronic  diarrhoea  in  which  death  has  occurred  after  many  years 
J  f  illness,  have  caused  no  noticeable  symptoms  during  life,  and  for  this  reason,  that 
the  continuation  of  the  destructive  process,  aided,  too,  by  the  stenosis,  has  kept  up  a 
ciironic  catarrh,  which  has  prevented  the  contents  of  the  colon  from  acquiring  the 
consistency  of  normal  fteces,  and  has  excited  diarrhcea,  and  diarrhceal  discharges 
can  make  their  way  through  notably  constricted  passages.  It  may  be  laid  down  aa 
n  rule  that  symptoms  are  manifested  earlier  by  dysenteric  stenoses  the  sooner  the 
i)lon  returns  to  its  normal  conlition.  Still,  the  symptoms  of  constriction  may  first 
ippear  only  many  years — tliirty  years  in  a  case  of  Rokitausky's — after  the  attack  of 
dysentery,  and  then  cause  death  by  occlusion. 

Stenoses  wliicli  are  caused  by  tlie  cicatrization  of  tubercular 
ulcers  of  tlie  intestine  very  seldom  attain  a  notable  degree  as  the 
result  of  a  simnltaneous  constricting  peritonitis  at  the  ulcerated 
point.  They  are  commonly  situated  in  the  lower  part  of  the 
ileum ;  sometimes,  though  rarely,  in  the  rectum.  One  should 
not  infer  the  existence  ^of  stenosis  in  a  case  of  tuberculosis  of  the 
intestine  because  the  convolutions  and  their  motions  can  be  seen 
through  the  thin  abdominal  walls. 

I  refer  to  the  surgical  text-books  for  accounts  of  constricting  ulcers  in  the 
rectum  which  proceed  from  catarrhal  proctitis,  with  or  Avithout  formation  of  a 
fistula,  from  follicular  or  hemorrhoidal  ulceration,  from  virulent  blennorrhoea,  or 
are  caused  by  wounds,  foreign  bodies,  etc.  Syphilitic  ulcers  (}\&y(\.  and  soft  chan- 
cres, condylomatous  ulcerations,  or  tertiary  ulcers  produced  by  the  breaking  down 
of  gummy  infiltrations)  occur  but  seldom  in  the  rectum,  and  lead  still  more  rarely 
to  stenosis.  Only  very  few  cases  are  known  of  gummy  inBltratiou  of  the  mucosa 
nnd  submucosa  of  the  small  intestine  which  have  given  rise  to  ulceration  and,  bj' 
cicatrization,  to  constriction  of  the  intestine.'  Among  the  ulcers  which  in  rare 
cases  cause  stenosis  by  then-  cicatrization,  but  in  which  tlie  accompanying  constrict- 
mg  peritonitis  plays  an  important  part,  I  mention  stercoral  ulcers  in  the  colon 
(especially  at  the  flexures),  which  are  caused  by  the  mechanical  and  chemical 
iriitation  of  arrested  fa;cal  masses;  also  constrictions  of  the  caicum  or  ileocrecal 
<)[)cning,  following  chronic  stercoral  typhlitis;  and,  finally,  ulcers  caused  by  foreign 
Ijodies,  separated  intussuscepta,  or  enteroliths.     Extensive,  spreading,  confluent 


'  See  Klebs,  Path.  Anat.  2  Lief.  S.  261,  et  seq.  ;  Enmarch,  in  Pitha-Billroth's  Handb. 
S.  85.  Further  :  Sauri,  ThSse  de  Paris,  1808  ;  vo7i  Bdrensjming,  Charite-Annal.  Jahrg. 
VI-;  Probst,  Diss.  Inaug.  Berlin,  1868;  Oser,  in  the  TJnters.  d.  path. -anat.  Inst,  in 
Krakau,  1873. 
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typhoid  ulcers,  also,  in  the  cascuni,  ileocfecal  valve,  and  lowest  part  of  the  ileum 
have  also  in  rare,  exceptional  cases  been  seen  to  be  the  starting-point  of  stenosis 
(Klob ') ;  also  a  round  ulcer  of  tlie  duodenum  in  very  rare  cases.  Finally,  it  may 
be  mentioned  that  cicatricial  stenoses  have  been  repeatedly  found  in  the  large  and 
small  intestines,  of  which  no  satisfactory  explanation  could  be  furnished  by  the 
history  of  the  case  or  the  appearance  of  the  scar. 


Stenoses  Caused  by  Chronic  Peritonitis. 

(Constrictions,  Adhesions,  Chronic  Inflections.) 

We  have  repeatedly  spoken  of  tlie  important  part  which 
partial,  chronic  peritonitis  plays  in  the  different  processes  of 
internal  strangulation.  We  saw  that  in  many  cases  the  intestine 
has  been  long  adherent  to  the  cause  of  the  strangulation,  e.  g., 
to  a  diver  tide,  false  ligament,  omental  band,  or  to  the  hernial 
orifice  in  internal  hernia,  and  not  unfrequently  is  itself  con- 
stricted by  chronic  peritonitis,  until  at  last  the  condition  leads, 
usually  suddenly,  to  sti'angulation.  On  the  other  hand,  it  some- 
times happens  that  an  incarceration  or  compression  that  has 
begun  acutely  produces  only  temporary  total  occlusion,  and  that 
a  period  of  constriction  follows  that  of  occlusion,  produced  by 
the  adherence  of  the  intestine  to  the  constricting  or  compressing 
cause.  In  both  cases  we  speak  of  chronic  strangulation,  chronic 
torsion,  chronic  compression,  etc.  We  saw  that  many  cicatricial 
strictures  of  the  intestine  were  accompanied  by  a  constricting 
peritonitis,  which  had  an  important  part  in  the  production  of  the 
constriction.  The  adhesions  produced  by  chronic,  circumscribed 
peritonitis  between  the  intestine  and  another  part  of  itself,  or 
tumors  of  different  kinds,  or  the  organs  and  walls  of  the  abdomi- 
nal and  especially  of  the  pelvic  cavity,  the  shrinking  of  tuber- 
cular mesenteric  glands  and  the  corresponding  mesentery,  the 
chronic  peritonitis  after  typhlitis  and  perityphlitis,  the  adhesion 
of  the  omentum  to  the  intestine,  and  many  other  causes  lead 
partly  by  constriction  and  partly  by  kinking  and  traction  to 
manifold  narrowing  of  the  lumen  of  the  canal.  We  should  be 
forced  into  many  repetitions  if  we  tried  to  describe  separately 


'  Wien.  med.  Woohenschr.  18G3. 
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the  processes  of  chronic  peritonitis  which  participate  so  often 
and  in  such  various  ways  in  the  production  of  constrictions  of 
the  intestine.  We  shall  confine  ourselves  to  the  description  of 
the  following,  more  independent  processes. 

1.  Chronic  general  peritoniUs  (simple,  tubercular,  sarcoma- 
tous, carcinomatous)  not  unfrequently  gives  rise  to  manifold 
adhesions  between  the  intestinal  loops,  to  numerous  bends,  con- 
strictions, torsions,  and  tractions  of  the  intestine.  We  often 
!iud  the  entire  small  intestine  matted  together  into  a  sort  of 
Jiomogeneous  mass,  so  that  it  is  only  with  difficulty  that  the 
scissors  can  make  their  way  through  the  labyrinth  of  bends  and 
curves.  In  such  cases  we  may  have  all  the  symptoms  of  dimin- 
ished permeability  and  sometimes  of  absolute  occlusion.^  A  few 
weeks  ago  I  saw  a  case  of  this  kind  in  which  obstruction,  lasting 
ten  days  and  followed  by  another  of  fifteen  days,  preceded  death, 
which  took  place  after  constant  vomiting,  anuria  lasting  for 
several  days,  aphonia,  cramps  in  the  legs,  subnormal  tempera- 
ture, with  extreme  dessication  of  the  patient. 

2.  An  intestinal  loop  Avhich  has  lain  for  a  long  time  in  a 
liernia  sometimes  becomes  the  seat  of  an  insidious,  constricting 
peritonitis,  which  leads  gradually  to  increasing  entero-stenosis, 
as  a  consequence  of  many  injuries  by  ill-fitting  trusses,  frequent 
attempts  at  taxis,"  etc.  Not  unfrequently  this  process  first 
api^ears  within  the  abdominal  cavity  after  the  successful  reduc- 
tion of  a  strangulated  loop.  Adhesion,  bending,  constriction, 
and  conglomeration,^  or  chronic  torsion  of  the  replaced  loop  may 
result  therefrom. 

3.  A  circumscribed,  chronic,  constricting  peritonitis  is  some- 
times found  at  the  flexures  of  the  colon.  As  the  results  of 
atony  of  the  muscular  coat  repeated  fgecal  accumulations  are 

'  C'mMn,  Arch.  gen.  de  med.  T.  XXV.,  I  Ser.  36,  XXIV.  I.  p.  214.    See  page  586. 

'  Bli'istt,  Schmidt's  Jahrb.  V.  83.  Several  interesting  cases  are  recorded  by  Pnlanciano 
(1.  c),  Renter,  Grubei;  and  others.  See:  Streubel,  Schmidt's  Jahrb.  Bd.  110,  S.  364,  et 
seq.  Birkeit,  London  Path.  Soc.  X.  128.  Bristowe,  ibid.  X.  Stein,  Memorabil.  Heft 
0,  S.  141.  Fagge,  1.  c.  S.  323  and  352.  Frori&p,  Chir.  Kupfertafeln.  370,  VIII.  178. 
See  especially  Moraiceck,  Schmidt's  Jahrb.  Bd.  85,  S.  330,  and  Ernest  Ouignard's  valu- 
able work,  Those  Inaug.  Paris,  1846. 

^  Rokitansky,  Oesterr.  med.  Jahrb.  X.  1836.  Godiii,  Bull,  de  la  soc.  anat.  1836, 
p.  301. 
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found  especially  afc  tlie  flexures,  the  points  where  the  obstacles 
to  the  advance  of  the  f feces  are  greater.  The  frequently  repeated 
irritation  of  the  peritoneum  produced  thereby  excites  chronic 
peritonitis,  which  may  result  in  constriction.  In  other  cases  the 
chronic  peritonitis  starts  from  the  concavity  of  the  liver  and 
extends  to  the  flexura  hepatica  ;  it  is  set  up  at  the  former  point 
by  gall-stones,  neoplasms,  etc.,  or  is  the  continuation  of  the  cir- 
rhotic process  in  the  liver  or  of  a  portal  periphlebitis.  In  the 
left  hypochondrium  we  sometimes  find,  together  with  numer- 
ous splenic  adhesions  and  fibrous  perisplenitis,  the  splenic  flexure 
adherent  and  constricted  by  chronic  fibrous  peritonitis.  Such 
contractions  of  the  hepatic  flexure  of  the  colon  are  sometimes 
found  in  women  whose  livers  have  become  grooved  by  lacing,  iu 
which  case  the  fibrous  perihepatitis  is  the  starting-point  of  the 
latent  j)eritonitis  extending  to  the  flexure  of  the  colon. 

A  few  weeks  ago  I  saw  another  case  of  exquisite  "laced  liver"  with  severe 
habitual  constipation,  frequent  pain  in  the  right  hypochondrium,  occasional  meteor- 
ism,  especially  in  the  region  of  the  cascum,  and  a  faecal  tumor  along  the  ascending 
colon  which  went  under  the  distorted  lobe  of  the  liver.  In  1871  a  similar  case  was 
sent  to  the  Clinic  with  the  diagnosis  of  probable  carcinoma  of  the  gall-bladder. 
The  prolonged  use  of  enemata,  together  with  mild  laxatives,  at  length  removed 
entirely  the  ftecal  tumor,  wliich  had  been  mistaken  for  a  malignant  one,  and  thus 
allowed  the  grooved  lobe  to  be  recognized,  under  the  sharp  edge  of  which  the 
fingers  could  be  easily  passed. 

We  also  meet  with  the  insidious  process  of  chronic  peritonitis 
in  a  diffuse  form,  spread  over  the  greater  portion  of  the  perito- 
neum, especially  of  that  covering  the  mesentery,  and  then  it  often 
presents  a  certain  independent  character,  and  causes  thickening 
and  shortening  of  the  mesentery,  thus  binding  the  convolutions 
of  the  small  intestine  down  to  the  vertebral  column.  This  chrho- 
sis  of  the  peritoneum  ("  peritonitis  deformans,"  Klebs)  results 
from  chronic  venous  congestion  in  diseases  of  the  heart,  and 
sometimes  exquisite  examples  are  found  with  cirrhosis  of  the 
liver  and  atrophied  nutmeg  liver,  and  also  occasional!}^  with 
granular  atrophy  of  the  kidneys.  We  have  already  (p.  561)  de- 
scribed in  detail  how  chronic  mesenterial  peritonitis  of  the  S  loop 
may  give  rise  to  abnormal  approximation  and  narrowing  of  its 
two  ends  and  consequently  to  twisting  of  the  sigmoid  flexure. 
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Constriction  of  the  Intestines  by  Neoplasms. 

We  have  seen  in  the  foregoing  how  new  growths  starting  from 
the  oi'gans  or  walls  of  the  abdominal  or  pelvic  cavities  may  pro- 
Idnce  contraction  by  compression,  or  by  peritonitic  adhesion  and 
-  resulting  constriction,  or  by  growth  into  the  intestinal  canal.  We 
shall  now  consider  the  neoplasms  arising  from  the  intestinal  wall 
itself  ;  and  of  these  we  can  distinguish  two  groups,  differing  essen- 
tially in  their  course,  duration,  and  prognosis  :  tJiebenign  and  the 
(  malignant  neoplasms,  ov  cancers.,  While  the  former  usually  pro- 
j  ject  as  polyps  from  a  circumscribed  point  on  the  wall  of  the  intes 
!  tine  into  its  lumen  and  act  as  an  obstruction  (only  seldom  constrict- 
\  ing  it  by  exciting  chronic  peritonitis),  the  malignant  growths  or 
j  cancers  act  not  only  in  the  same  way,  but  also  and  especially  by 
j  constriction,  since  they  spread  rapidly  around  the  intestine  in 
the  form  of  a  girdle  and  cause  notable  annular  strictures. 

Among  the  benign  neoplasms  of  the  intestinal  canal  we  distinguish  : 

1.  Fihromas  arismg  from  the  submucosa,  which  project,  sometimes  several  at 
the  same  time,  in  the  form  of  "fibrous  polyps,"  into  the  interior  of  the  canal  and 

ad  to  obstruction  or  invagination. 

2.  Myomas  arising  from  the  muscular  layer  of  the  mucous  membrane  or  from 
the  muscular  coat  of  the  intestine,  which  are  sometimes  very  vascular  (augio-myo- 
Mias),  and  sometimes  fibrous  (Myofibroids),  and  which  as  "polypoid  myomas  '  may 

t  like  the  preceding  variety. 

3.  Submucous  lipomas ;  these  are  pedunculated  and  project  into  the  lumen  of 
the  intestine,  are  often  multiple,'^  and  but  seldom  become  large  enough  to  cause 
obstruction. 

4.  Sarcomas,  in  the  form  of  tough  polyjis  arising  from  the  submucosa,  are 
usually  spindle-cell  or  fibrous  sarcomas,  very  seldom  the  round-cell  sarcoma,  which 
is  almost  never  in  the  form  of  a  polyp,  but  spreads  out  like  a  belt  in  the  suljmucosa 
and  causes  stenosis.  Metastatic  alveolar  sarcoma,  which  is  not  unfrequently  pig- 
mented, and  is  then  called  melauosarcoma,  pigment  cancer  (sarcoma  melanodes,  S. 
carcinomatos.  pigmentatum),  belongs  to  the  malignant  neoplasms. 

5.  The  benign  neoplasms  arising  from  the  mucous  membrane  appear  in  two 
forms,  which  are  often  combined  :  a,  as  papillary  polyps  of  the  mucous  membrane 
O^'ipillomas  of  the  mucous  membrane,  papillary  fibromas,  benign  villous  polyps), 
Uie  to  hypertrophy  and  hyperplasia  of  the  pre-existing  villosities,  and  in  the  lowest 
part  of  the  rectum  to  overgrowth  of  the  papillary  body  of  the  mucous  membrane; 


>  BoticJier,  Wagner's  Arch.  XI.  1870. 
^Huss,  Schmidt's  Jahrb.  Bd.  51,  S.  171. 
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I,  i\a  (jlandular  j)oly2>s  or  jmhji^oid  adenomas,  consisting  in  liypertropliy  and  ectasia 
of  the  glands  of  LieberkiUm.  They  occur  with  relative  frequency  in  the  rectum  in 
children,  sometimes  scattered  in  great  numbers  over  the  mucous  membrane  of  the 
entire  colon.'  The  so-called  "liat  adenoma"  found  in  the  rectum,  which  usually 
surrounds  the  canal  in  a  ring  and  may  give  rise  to  constriction,  belongs  here  as  i 
pure  adenomatous  form.  Hypertrophy  and  ectasia  of  the  glands  is  much  more  fre- 
quently associated  with  papillary  overgrowth  in  the  formation  of  polypoid  tumors 
of  the  "  adenoma  or  fibro-adenoma  papillare  "  (Klebs).  But  here  we  meet  witU 
transformation  into  epithelial  carcinoma.  Papillary  adenoma  may  be  caused  by  the 
irritation  of  a  neighboring  carcinoma,  which,  Ijy  infiltration  from  below  between 
glandular  tubes  and  into  the  papilla3,  changes  the  apparently  benign  papillary  ade- 
noma into  the  real,  destructive  villous  cancer;  or  the  originally  benign  papillary 
adenoma  extends  more  deeply,  oversteps  the  boundary  between  epitheliuna  and  con- 
nective tissue,  breaks  down,  and  becomss  carcinoma,  transformations  which  often 
take  place  in  the  single,  broadly  implanted  adenomas  and  papillomas  of  the  mucoug 
membrane,  but  almost  never  in  those  that  are  jjedunculated  and  multiple. 

The  polypoid  neoplasms  above  mentioned  usually  give  rise  to 
no  symptoms  unless  they  reach  a  certain  size,  or,  when  located 
in  the  rectum,  cause  tenesmus,  hemorrhage,  and  difiiculty  in 
defecation.  Except  lipomas  and  myomas,  they  are  usually 
situated  in  the  rectum.  They  are,  however,  found  also  iu  tlie 
colon,  caecum,  at  the  ileocaecal  valve,  in  the  upper  and  lower  por- 
tions of  the  small  intestine,  in  the  duodenum,  and  most  rarely  in 
the  middle  portion  of  the  ileum."  They  sometimes  give  rise  to 
acute  occlusion  of  the  intestine '  by  congestive  swelling  and  rapid 
growth  following  many  indications  of  trouble  in  the  abdomen, 
the  cause  of  which  remains  obscure,  or  to  invagination,  espe- 

'  Luichka,  Virch.  Arch.  XX.  133.  Bernhardt,  Charits  Annal.  Heft  I.  1851.  Boycr, 
Prag.  Viertelj.  1844.  BUlroth,  Langenbeck's  Arch.  1869.  Sihley,  Lend.  Path.  Soo.  VIL 
213.    Eulke,  ibid.  XTV.  173. 

In  my  extended  examination  of  the  literature  of  this  subject  I  noted  the  facts  con- 
cerning intestinal  polyps  also.    Their  situation  was  as  follows  : 

Rectum   75  (or  more). 

Different  places  in  the  colon   10 

Cascum   4 

Ileocajcal  valve    2 

Lowest  part  of  the  ileum   30  (most  of  them  invaginations). 

Jejunum   5 

Duodenum   2 

Total,  128 

»  Croft,  Lond.  Path.  Soc.  XIV.  155. 
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ially  in  the  lower  part  of  the  ileum.  The  diagnosis  can  be  made 
nily  when  the  polyp  is  situated  in  the  rectum  or  in  the  rare  cases 
,vhen  it  comes  away.' 

LEEDS  cScWEST-RIDINC 
Carcinoma  of  the  Intestinal  Oapfi^cO  CHIRURCICAL  SOCIETY 
Cancers  appear  primarily  and  secondarily  in  the  intestines, 
riie  latter  is  by  metastasis  or  by  extension  to  the  intestine  of  a 
■arcinoraa  of  the  neighboring  parts.  We  distinguish  between  the 
■dt-shaped  cancer,  which  usually  produces  constriction  promptly, 
ind  diffuse  cancerous  infiltration  of  the  intestinal  walls.  The 
atter  often  causes  only  an  inconsiderable  constriction  of  the 
•aual,  but  it  leads  to  arrest  of  the  contents,  and  in  this  way  to 
elusion  of  the  intestines,  because  it  renders  a  portion  of  the 
iitestine  incapable  of  peristaltic  action. 
Among  primary  cancers  of  the  intestine  we  include  : 

1.  Scirrhus  (carcinoma  fibrosum)  ;  this  usually  forms  very  tough  and  narrow 
tiictures. 

2.  Soft  cavcinoma  (C.  meduUare,  encephaloid) ;  this  forms  large,  belt-like  tumors, 
1^  isually  undergoing  necrobiosis  promptly  and  Ijecoming  transformed  into  ulcers. 

lis  cancer  differs  from  the  preceding  one  in  being  vascular,  and  gives  rise  to 
.< morrhages.  It  is  also  peculiarly  true  of  this  that,  after  it  has  long  been  the 
■ause  of  a  narrow  stenosis,  the  canal  often  becomes  fi-ee  as  the  result  of  its  destruc- 
ion .  and  ulceration.  It  gives  rise  to  early  cachexia,  extends  rapidly,  not  unf re- 
[ueutly  causes  perforation,  decomposition  of  the  cellular  tissue,  etc.  In  other  cases 
he  callous  thickened  base,  the  cancer  star,  which  is  enclosed  on  all  sides  by  a  car- 
:iaomatous  wall,  causes  tough  fibrous  stricture  (fibromeduUary  carcinoma,  "  con- 
tricting  form  of  m3dullary  cancer  "  (Engel). 
jl  3.  Colloid  cancer  (C.  alveolare,  coUoides) ;  this  forms  large  tumors  ,and  acts  by 
'  structing,  but  mainly  by  constricting. 

4.  Cylindrical  ejnthelial  cancer  (identical  with  the  "  destructive  papilloma  of 
lie  mucous  membrane,  adenoma  carcinomatosum,  medullary  villous  cancer,  de- 
tractive adenoma  ")  ;  this  has  its  origin  in  the  glandular  cells  of  the  Lieberkiihn 

rypts,  with  participation  of  the  epithelium  of  the  paijillae;  it  is  therefore  a  real 

'  mdular  cancer. 

5.  Sarcoma  alveolare  and  pigment  cancer.^ 


'  Castellai/i,  Gaz.  hebdom.  1870,  No.  30.  Portal,  quoted  by  Duchaussoy,  1.  c.  letter, 
■Viirttemb.  Corresp.-Blatt,  1872. 

'  Carcinoma  of  the  intestine  is  situated,  by  far  the  most  frequently  (in  80  per 
■cut.),  in  the  rectum.    As  for  the  statistical  relations— for  which  the  reports  of  the  k. 

allgem.  Krankenhaus  at  Vienna  are  most  suitable — a  careful  collation  gives  the  fol- 


1 


636  LEICnTENSTERN.— CONSTRICTIONS,  ETC.,  OF  THE  INTESTINES, 


Symptoms,  Diagnosis. 

The  sjmiptoms  and  course  of  cancer  of  the  intestine  vary 
according  to  the  location  and  the  anatomical  kind  and  shape  of 
the  carcinoma.  We  can,  in  general,  divide  them  into  two  fre- 
quently occurring  kinds :  first,  those  in  which  the  first  symptom 

lowing  results  :  Out  of  34,523  deaths  at  the  hospital  just  mentioned,  between  the  yean 
1858  and  1870,  were  1,874  cancers  of  different  kinds,  5.4  percent.,  a  number  with  which 
the  quite  reliable  Geneva  list  agrees,  although  the  many  smaller  statistics  do  not.  Of 
4,567  cancers  at  the  same  hospital  143  were  of  the  rectum,  and  35  of  other  parts  of  the 
intestines;  the  former  were,  therefore,  3  per  cent.,  the  latter  0.76  per  cent,  of  the 
whole  ;  the  former  80  per  cent. ,  the  latter  20  per  cent,  of  all  cancers  of  the  intestinea. 
The  Geneva  list  and  the  London  statistics  (Med.  Chir.  Transact.  T.  42,  1859)  agree  en- 
tirely with  reference  to  the  proportion  of  cancer  of  the  rectum,  but  they  give  a  higher 
iigure  (2  to  3  per  cent.)  for  cancer  of  other  parts  of  the  intestines,  because  cancer  of 
the  peritoneum  is  not  separated  as  distinctly  from  that  of  the  intestine  as  is  the  case  in 
the  Vienna  statistics.  Statistics  made  up  from  published  cases  furnish  useless  and 
partly  contradictory  figures.  But  still  it  is  not  only  allowable,  but  necessary  to  use  pub- 
lished cases  in  determining  the  relative  frequency  of  the  different  seats  of  cancer  of  the 
intestine,  all  the  more  so  because  these  are  much  more  accurately  described  than  is  the  case 
in  most  hospital  reports  and  mortuary  records.  The  published  cases  collected  by  me, 
together  with  the  records  of  pathologfical  institutes  and  hospitals,  give  the  following 
trustworthy  figures  : 

Sigmoid  flexure  42 

Descend,  colon  11 

Transverse  colon,  including  flexures. . .  30 
Ascending  colon   6 


Cancer  of  the  colon  (exclusive  of 

rectum)   89  cases. 


Cancer  of  csecum  20  " 

"      "  Appendix  vermiformis    3  " 

"     "  ileocEecal  valve   9     "      fDuodenum  and  jejunum   17 

"      "  small  intestine  33     "     •{  Middle  portion  of  ileum   3 

  LLower      "         "   18 

Total  154 

These  154  cases  of  cancer  of  smaU  intestine  and  colon  correspond  (according  to  the 
foregoing)  to  616  cases  of  cancer  of  the  rectum,  and  we  obtain,  by  a  further  calculation, 
the  following  proportions  for  cancer  of  the  intestines  in  general :  cancer  of  the  rectum 
80  percent.,  of  the  colon  11.5  per  cent.,  of  the  coecum  (including  the  ileocecal  valve 
and  vermiform  appendix)  4.1  percent. ,  of  the  small  intestine  4.3  per  cent.  Opinions 
regarding  the  relative  frequency  of  cancer  of  the  intestines  in  the  two  sexes  differ 
greatly.  Thus  the  proportion  of  males  to  females  is  placed  by  Desault  at  1  to  10  (!),  by 
BiUroth  at  10  to  8 ;  Berard,  20  to  23  ;  Rokitansky,  15  to  17.  Of  the  143  cases  of  car- 
cinoma of  the  intestine,  in  the  above  statistics,  80  were  men  and  C3  women.  Of  the 
other  35  cancers  of  the  intestines,  19  were  in  men,  16  in  women.  Before  the  age  of  40 
years,  cancer  of  the  intestine  is  very  rare ;  it  is  most  frequent  after  the  ago  of  50. 
Exceptionally,  cases  occur  in  youth  ;  thus,  in  a  child  three  years  old  (Clar),  in  one  o 
12  years  (Majo),  one  of  IG  (Busk),  one  of  21  (Bruch).  Duchau-ssoy's  statistics  give  an 
average  duration  of  8  months  for  different  cancers  of  the  intestine ;  that  of  cancer  o 
the  rectum,  according  to  BUlroth,  is  16  months. 
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is  a  disturbance  of  general  nutrition,  emaciation,  change  of 
physiognomy,  of  the  color  of  the  skin,  of  the  voice,  in  short,  the 
-igns  of  a  process  affecting  nutrition  which  cannot  be  localized  at 
iist.     Then  follow,  gradually,  symptoms  which  point  to  an 
ilfection  of  the  abdomen,  at  first  still  obscure  ;  then  a  hardness, 
I  painful  tumor  is  discovered  in  some  part  of  the  abdomen  ;  and 
tiiially  are  superadded  the  symptoms  of  obstruction  of  the  ad- 
\-ance  of  the  contents  of  the  intestine.   In  other  cases,  especially 
in  cancer  of  the  rectum,  the  symptoms  at  the  beginning  are 
purely  local,  apparently  unimportant ;  the  patients  think  they 
are  suffering  from  hemorrhoids,  which  are  not  unfrequeutly  pres- 
ent at  the  same  time.    The  physician,  too,  may  be  in  doubt  at 
this  moment  whether  the  hardness,  the  tumor  which  he  feels  per 
anum,  is  of  malignant  origin  or  an  inflammatory  infiltration  of 
the  mucous  membrane,  caused  by  chronic  catarrh,  or  a  benign 
jiapilloma  of  the  mucous  membrane,  etc.    For  a  long  time  the 
body  remains  fat  and  the  appearance  healthy,  but  at  last,  with 
the  growth  or  the  breaking  down  of  the  neoplasm,  the  indications 
of  cancerous  marasmus  appear, 
j      Cancer  of  the  intestines  commonly  causes  violent,  lancinating 
j  pains  in  the  abdomen,  often  radiating  to  different  parts  of  the 
i  body.    When  it  is  situated  in  the  rectum  and  colon,  pain  in  the 
I  sacrum  and  back  especially  are  present.    An  inclination  towards 
constipation  usually  appears  early,  and  may  become  exceedingly 
i  obstinate  as  the  constriction  increases  ;  or  constipation  and  diar- 
I  rhoea  lasting  for  several  days  may  alternate  irregularly.    We  are 
!  often  astonished  to  find  at  the  autopsy  very  tight  stenoses  when 
I  there  had  been  no  marked  obstruction  of  the  fseces  during  life, 
but,  on  the  contrary,  constant  diarrhoea.    The  products  of  the 
severe  intestinal  catarrh,  together  with  the  irritation  exciting 
peristaltic  action,  which  the  contents  of  the  intestine  produce 
I  in  the  cancerous  ulcer,  never  allow  the  fseces  to  thicken,  but 
j  hasten  its  passage,  and  thus  overbalance  the  effect  of  the 
I  stenosis.    When  the  cancerous  mass  breaks  down,  the  evacua- 
I  tions  present  a  very  offensively  smelling,  ichorous  condition,  and 
'  are  mixed  with  blood.    Severe  hemorrhages  are  rare.    They  are 
I  found  chiefly  with  villous  cancer.    The  deeper  the  seat  of  the 
I  cancer  in  the  colon  or  rectum,  the  greater  and  more  general  the 
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meteorism,  the  more  severe  the  tenesmus  and  the  pain  at  every 
defecation.  The  detection  of  a  tumor  in  the  abdomen  is  of  the 
greatest  importance  in  the  diagnosis  of  cancer  of  the  intestines. 
It  is  usually  hard  and  irregularly  knobbed.  On  account  of  the 
greater  frequency  of  cancer  of  the  colon  and  caecum,  the  tumor 
is  usually  found  at  a  point  corresponding  to  the  course  of  the 
colon  or  in  the  region  of  the  caecum,  where  it  may  be  confounded 
with  typhlitis  and  perityphlitis.^  Still  it  is  to  be  remembered 
that  cancerous  tumors  of  the  transverse  colon,  ileum,  and  sig- 
moid flexure  often  sink  downwards  and  can  be  felt  in  the  hypo- 
gastrium,  sometimes  in  the  true  pelvis  through  the  rectum  or 
vagina.  That  displacements  of  this  kind  may,  by  the  produc- 
tion of  bands  and  adhesions,  create  new  and  notable  obstacles 
to  the  advance  of  the  fseces  is  evident.  The  hypertrophied 
walls  of  the  intestines  above  the  cancer  often  show  their  outhnes 
in  relief  through  the  emaciated  walls  of  the  abdomen,  and  can 
sometimes  be  felt  as  stiff  tubes. 

Diagnosis  of  cancer  of  the  rectum  is  the  easiest,  for  at  its 
usual  seat,  two  or  three  inches  above  the  anus,  and  even  when 
higher,  it  can  be  touched.  When  the  carcinoma  is  situated  in 
the  duodenum,  the  symptoms — frequent  vomiting,  sometimes 
even  of  blood,  retracted  abdomen,  ectasia  of  the  stomach,  obsti- 
nate constipation,  "  cardialgia, "  tumor  in  the  epigastrium — often 
resemble  cancer  of  the  pylorus  so  closely  that  mistakes  can 
scarcely  be  avoided.  The  fatal  termination  in  intestinal  cancer  is 
due  either  to  occlusion  of  the  intestine  with  symptoms  of  ileus, 
or  to  profound  cancerous  marasmus,  often  with  spread  of  the 
carcinoma  to  the  adjoining  organs,  or  to  perforation,  peritonitis, 
or  decomposition  of  the  retroperitoneal  cellular  tissue,  with  con- 
suming fever  and  metastases  of  the  cancerous  and  putrid  matter. 
The  diagnosis  of  the  rare  pigment  cancer  is  often  made  possible 
at  an  early  period  by  the  presence  of  pigment  cancers  in  the 
external  skin.  Besides  the  above-described  symptoms,  the 
hereditary  predisposition,  the  age  of  the  patient,  and  the  pre- 
vious duration  of  the  disease,  must  be  considered  in  making  the 
diagnosis. 


'  Bamberger,  Oesterr.  Zeitsch.  f.  prakt.  Heilk.  III.  8.  9. 1857. 
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Statistics  of  Occlusions  and  Constrictions  of  the  Intestines. 

The  question  of  the  frequency  of  the  occuiTence  of  these  affections  can  be 
ans'5\"erecl  but  incompletely  in  the  present  condition  of  the  lists  of  patients  and 
deaths.  The  different  kinds  of  occlusion  of  tlie  intestines  are  pai'tly  given  iis 
"ileus,  volvulus,  internal  strangulation,"  and  partly  concealed  under  the  title  of 
'inflammation  of  the  peritoneum."  The  error  resulting  from  the  latter  circum- 
tance  is  compensated  for,  and  perhaps  overlmlanced,  by  the  great  number  of  those 
coses  which  are  improperly  entered  with  the  diagnosis  of  "  ileus,"  a  term  about 
tlie  use  and  extent  of  which  physicians  still  differ.  But  there  are  many  other 
circumstances  which  give  statistics  like  those  presented  at  least  the  value  of  an 
approximative  probability.  Without  wishing  in  the  least  to  question  the  great  value 
of  those  statistical  figures  which  are  based  upon  the  sanitary  records  of  a  population 
the  size  of  which  is  established  Ijy  census,  I  must  still  say,  with  reference  to  the  sta- 
tistics of  occlusion  of  the  intestines,  that  the  records  of  large  general  hospitals, 
extending  over  many  years,  are  of  greater  statistical  value  for  our  purpose,  since  they 
have  the  advantage  of  a  strict  discrimination  of  the  individual  cases  of  intestinal 
occlusion,  not  only  in  the  diagnosis,  but  also  and  especially  by  means  of  the  autopsy. 
In  the  following  we  compare  the  figures  obtained  in  both  ways,  and  thereby  limit 

■  oureelves  to  only  a  few  opinions ;  this  is  not  the  place  nor  have  we  room  enough  for 
f  statistical  details. 

The  mortuary  records  of  England,  covering  a  period  of  six  years,  show  that  of 

■  100,000  inhabitants  nine  die  every  year  of  constriction  or  occlusion  of  the  intestines 
I  (exclusive  of  external  hernias  and  malignant  neoplasms);  the  records  of  the  Canton 
<  of  Geneva  show  that  of  100,000  inhabitants  five  die  every  year  from  the  same  causes.' 
1  I  have  collected  for  comparison  with  these  figures  tlie  statistics  of  the  k.  k.  allgem. 
i  Krankenhaus  in  Vienna,-  from  1858  to  1870,  and  also  those  of  different  hospitals  in 
^  St.  Petersburg^  from  1867  to  1871,  and  have  calculated  from  the  moitality  records 
1  the  number  of  inhabitants  corresponding  to  the  number  of  patients  in  these  hospitals 
:  (a  total  of  425,918  patients).     The  result  showed  that  in  Vieima  six,  in  St.  Peters- 
burg ten,  of  every  100,000  inhabitants  died  from  constriction  or  occlusion  of  the  in- 
testinal canal ;  and  we  may  therefore  say  that,  generally  speaking,  from  five  to  ten 
fatal  cases   of  occlusion  of  the  Intestines  occur  yearly  among  every  100,000 
inhabitants. 

According  to  the  English  records  for  the  period  of  time  mentioned,  of  every  200 
deaths  one  was  due  to  occlusion  and  constriction  of  the  intestine  (external  hernias 
and  malignant  tumors  always  excluded,  as  in  the  following  also).     In  a  total  of 
12,000  autopsies  Brinton  found  death  caused  in  one  case  out  of  every  280  by  con- 
'  striction  or  occlusion  of  the  intestines,  a  number  which  agrees  very  well  with  the 


'  Oesterlen,  Handb.  d.  med.  Stab.  Tub.  1865,  S.  638,  S.  749,  et  seq. 
'  Aerztl.  Bericht  d.  k.  k.  allg.  Krankenh.  in  Wien. 
'  Collected  from  the  Potersb.  med.  Ztg. 
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preceding.  On  the  other  hand,  in  Geneva,  during  a  period  of  thirteen  years,  the 
proportion  of  deaths  by  occlusion  of  the  intestines  was  one  in  410  ;  of  34,523  deaths 
at  the  general  hospital  in  Vienna,  sixty-eight  were  due  to  occlusion  of  the  intestines, 
or  one  in  500;  at  the  St.  Petersburg  hospital,  one  in  330  (25,396  deaths  with  seventy- 
five  by  occlusion);  the  anatomico-pathological  institute  at  Prague  '  from  1845  to  1873 
(with  interruptions)  gives  a  proportion  of  one  to  240  (13,105  autopsies  with  forty- 
five  occlusions  of  the  intestines).  Considerable  diflferences  are  found  here  also,  and 
we  shall  best  express  ourselves  by  saying  that  there  is  one  case  of  constriction  or 
occlusion  of  the  intestines  in  every  300  to  500  deaths. 

As  for  the  influence  of  sex  and  age,  we  have  already  given  the  most  important 
points,  when  speaking  of  the  different  kinds  of  occlusion  and  constriction.  Tlie 
different  statistics  differ  widely  upon  these  points.  If  we  consider  first  the  propor- 
tion of  males  and  females  affected  by  the  different  kinds  of  occlusion,  the  published 
cases  collected  by  me  give  the  following  figures 


by  the  appendix  vermiformis 


"        by  foreign  bodies  

"       by  intestinal  stones  

Strangulation  in  holes  and  fissures  of  the 
mesentery,  in  abnormal  openings  in  dif- 
ferent organs  and  parts  of  organs,  in 
rings  formed  by  the  adhesion  of  abdom- 
inal or  pelvic  viscera  with  each  other 
or  with  the  walls   12 

Compression  of  the  intestine  by  the  mesen- 
tery  

Compression  of  the  intestine  by  tumors,  vis- 
cera, etc  

Twisting  of  the  sigmoid  flexure  (and 
ileum)  

Knotting  of  two  intestinal  loops  

Acute  bending  by  disphxcement  (with  or 
without  simultaneous  compression  by 
the  mesentery)   8 

Ileus  paralyticus,  fffical  obstruction   10 


62  males. 

59  females. 
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Total   800  males.     457  females. 


'  Collected  from  the  Prager  Viertoljahrsohrift. 
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Constrictions  of  the  intestines  (wlietlier  they 
caused  death  by  ileus  or  otherwise), 
chronic  kinks,  different  kinds  of  stric- 
ture, constriction  by  chronic  peritonitis, 

adliesions,  etc   35  males.       71  females. 

Cancer  of  the  intestine  19     "  16  " 

"        "     rectum   80     "  63  " 

Grand  total   934  males.     607  females. 

Examination  of  these  tables  shows  that  males  are  more  often  affected  than 
males  by  the  majority  of  the  causes  of  occlusion  of  the  intestines  ;  the  exceptions 
are  chiefly  compression  by  tumors,  obstruction  by  gall-stones,  and  constriction  by  par- 
tial clironic  peritonitis.  But  it  would  be  very  erroneous  to  infer  from  the  total  given 
above,  that  the  proportion  of  males  to  females  in  these  affections  taken  together  is 
j  as  nine  to  six.  This  question  cannot  be  answered  by  the  collation  of  published  cases, 
J  but  only  fi'oni  the  mortality  records  of  a  community,  or,  if  need  be,  from  the  records, 
covering  many  years,  of  large  hospitals,  for  the  relative  frequency  of  the  different 
kinds  of  occlusion  is  very  different  from  that  given  above.    It  hapjiens  only  too  fre- 
(juently  that  senseless  statistical  conclusions  are  drawn  from  collections  of  published 
cases.   The  English  tables  of  mortality,  for  the  period  above  mentioned,  show  an 
uiiiniportant  excess  of  males  over  females  (8.6  to  8.3);  the  Geneva  records  show  even 
a  slight  superiority  of  the  latter  (22  f.  to  18  m.) ;  the  general  hospital  at  Vienna 
shows  the  proportion  of  males  to  females,  between  the  years  1858  and  1870,  to  have 
been  as  5  to  4  for  occlusion,  and  3  to  3  for  constriction  of  the  intestines. 

As  for  the  relative  frequency  of  the  different  kinds  of  occlusion  and  constric- 
tion, as  compared  with  one  another,  we  possess  no  sufficient  statistics.  The  large 
mortality  tables  are  of  no  wsfi  here,  for  they  distinguish  the  cases  of  intussuscep- 
tion only  ;  and  the  records  of  large  hospitals,  also,  as  I  found  after  much  trouble. 


'  Thus  those  who  died  in  England,  in  the  year  1859,  of  occlusion  or  constriction  of 
the  intestiae  may  be  divided,  according  to  .age,  as  follows.  In  every  one  hundred  cases 
there  died  of : 


i\rjed  from 

1.  "  Tleus  and  Volvulus." 

2.  Stenosis. 

3.  Inltissuscep 
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allow,  ill  a  certain  sense,  only  approximative  opinions.  One  might  be  tempted  to 
make  a  collation  of  a  great  number  of  published  cases,  somewhat  like  tliat  given 
above,  so  as  to  determine  this  question.  I  shall  protect  myself  from  this  error 
which  is  still  committed  daily,  for  this  method  would  yield  estimates  far  exceedbg 
the  truth  for  the  rarer  kinds  of  occlusion,  and  vice  versa. 

As  for  the  age,  the  English  mortality  records  give  too  high  figures  for  early 
childhood  (up  to  the  fifth  year),'  because  the  diagnosis  "ileus"  is  very  widely 
and  variably  used  at  this  age,  as  has  been  already  said.  If,  however,  the  curve  of 
intestinal  occlusions,  arranged  with  reference  to  the  age,  shows  two  elevations,  the 
first  in  the  first  year  of  life,  and  the  second  between  the  forty-fifth  and  sixty-fifth 
years,  the  former  is  due  chiefly  to  the  relative  frequency  of  invagination  in  child- 
hood, especially  during  the  first  year. 

As  for  the  percentage  of  recoveries  from  ileus,  I  have  at  my  command  no  other 
information  than  that  contained  in  the  statistical  reports  of  the  general  hospital  at 
Vienna — namely,  that  out  of  sixty  cases  of  ileus  six,  or  ten  per  cent,  recovered. 


Treatment. 

If,  notwitlistanding  the  variety  of  the  anatomical  processes 
which  occasion  occlusion  and  constriction  of  the  intestines,  I  con- 
sider the  treatment  of  them  all  together,  there  are  practical  con- 
siderations which  induce  me  to  do  so.  How  often  is  it  impossi- 
bly for  the  physician,  at  the  bedside  of  a  patient  presenting  the 
severest  symptoms  of  internal  strangulation,  to  form  an  opinion 
.as  to  the  special  anatomical  cause  of  the  impermeability  of  the 
intestine,  notwithstanding  the  most  thorough  examination  and 
most  careful  consideration  of  all  objective  and  commemorative 
indications.  Not  unfrequently  this  inability  to  form  a  definite 
anatomical  diagnosis  is  the  reason  why  the  treatment  of  oochi- 
sion  of  the  intestine  remains  so  impotent.  But  our  treatment- 
operative  interference  excepted— would  not  be  different  even  if 
we  were  able  to  say  whether  the  cause  of  the  occlusion  was  a 
strangulating  false  ligament,  a  diverticle,  or  the  appendix  ver- 
miformis ;  whether  a  fissure  in  the  mesentery  or  omentum,  tor- 
sion, knotting,  or  acute  bending ;  whether  the  lodgmg  of  a  gall- 
stone in  the  ileum,  compression  by  the  mesentery,  or  an  acute 
invagination  of  the  ileum.  On  the  other  hand,  those  causes  of 
occlusion,  diagnosis  of  which  during  life  may  be  important  in 


'  See  foot-note  at  bottom  of  preceding  page. 
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indicating  tlie  choice  of  special  therapeutical  measures,  can 
actually  be  recognized  in  the  great  number  of  cases.  Among 
these  are  occlusions  of  the  rectum,  accessible  by  direct  treat- 
ment, fsDcal  obstruction  of  the  colon,  ileocsecal  and  colon  inva- 
ginations, compression  by  tumors,  cysts,  etc.  In  the  greater 
number  of  all  other  cases  of  acute  impermeability  the  knowledge 
of  the  anatomical  nature  of  the  obstruction  certainly  has  a  bear- 
ing upon  the  result  of  operative  interference  ;  but  so  far  as  other 
treatment  is  concerned,  it  is  of  subordinate  importance. 

The  history  of  the  treatment  of  ileus  gives  us  a  true  reflection  of  the  ruling  opin- 
.  ions  concerning  the  nature  of  this  affection.  From  the  times  of  Hippocrates,  Aretaeus, 
.  and  Galen,  who  considered  ileus  an  inflammation,  and  therefore  recommended 
venesection  and  "  cucurbitulas  pluribus  locis  admotus  "  (Celsus),  until  a  few  decades 
ago,  the  treatment  by  letting  blood  once,  or  several  times,  was  almost  universally  em- 
ployed.   After  the  sixteenth  century  physicians  felt  the  more  justified  in  emjjloying 
.  it,  because  an  inflammatory  condition  of  the  intestines  was  always  found  at  the 
autopises.    Besides  venesection,  the  most  varied  rules  were  laid  down  ;  hot  fomen- 
tations over  the  entire  trunk  '  (Celsus),  cooling  of  the  arms  and  feet,  friction  applied 
to  the  extremities,  placing  the  whole  body  in  a  bath  of  warm  oil,  and  internally 
aperients'*  (warm  oil,  turpentine,  "  nitrum,"  honey,  etc.),  or  carminatives  (anis,  fen- 
:  nel,  petroselinum)  were  ordered.  Furtliermore,  enemata  and  inflation  of  air  per  anum, 
as  well  as  narcotics  ^  were  important  links  in  the  chain  of  therapeutical  measures. 
Besides  the  treatment  directed  against  the  inflammation,  to  which  was  afterwards 
.  added  the  use  of  large  blisters,  calomel  pushed  to  salivation,  friction  with  mercu- 
'  rial  ointment,  etc.,  measures  were  naturally  taken  to  overcome  the  constipation. 
;  The  long  line  of  purgatives,  from  tlie  mildest  laxatives  to  gamboge,  scammony, 
colocynth,  and  croton  oil,  was  brought  into  action,  blow  upon  blow.    They  did 
I  not  try,  in  ancient  times,  only  to  overcome  the  constipation  as  sucli ;  their  intention 
■  was  also  to  remove  the  cause  of  the  ileus,  the  "  humores  acres  intra  intestinorum 
'  membranas  inhrerentes,"  the  "  acrimonias  arthriticas,  biliosas,  rheumaticas,"  the 
"  excandescentiam  spirituum  animalium,"  the  "humorum  anarrhopiam,"  and  to  rec- 


'  Partly  to  alleviate  pain,  partly  with  the  view  of  making  the  skin  thinner,  and 
« favoring  the  escape  of  gas  through  it ;  for  the  "  trajectio  spiritus  "  was  considered  the 

•  cause  of  ileus.    (Hippocrates,  De  flatibus.  Edit.  Kiihn,  T.  I.  578.) 

'While  Hippocrates  (De  Morb.  Lib.  III.  p.  304)  placed  "  Venter  quam  citissime 

•  purgandus"  first,  Celsus  (Lib.  IV.  C.  13)  made  this  distinction:  "  Si  supra  umbilicum 
1  malum  est  (morbus  ileus)  alvi  ductio  utilis  non  est ;  si  infra  est  (morbus  colicus),  alvum 
;  ducere  optimum." 

"  "  Siquidem  hominibus  ita  dolore  cruciatis  vel  mori  beatum  est,  mortem  tamen  cuivis 
» mferre  medico  nulli  nobili  fas  est ;  fas  autem  aliquando,  cum  pra3sentia  mala  evitari 
»  non  posse  manifesto  praevideat,  segrum  sopire."    Aretceus,  Lib.  II.  Ed.  Kuhn,  p.  273. 
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tify  the  "  motus  intestinorum  inversus."  If  the  usual  purgatives  did  not  succeed 
they  had  recourse  to  still  other  drastic  measures.  Tiiey  were  not  afraid  to  admin- 
ister euemata  of  infusion  of  cantharides  (Wilmer)  with  a  solutio  tartari  emeti 
(Quarin),  or  to  assist  vomiting  in  order  to  "relieve  tlie  conamen  naturae  of  sharp- 
ness," for  they  gave  emetics  "continuously"  (Nicol.  Piso).  Seldom  was  a  voice 
(Massaria) '  raised  against  these  crazy  attempts  to  purge. 

With  the  theory  of  the  nervous,  especially  spastic  nature  of  ileus,  the  anti- 
spasmodics came  into  favor,  by  which  opium  was  much  more  rarely  meant  than 
belladonna,  nicotiaua,  cicuta,  and  hyoscyamus,  extensive  use  of  oil  internally  and 
externally,  -warm  baths,  and  the  like ;  besides  this,  regular  venesection,  to  produce 
"  relaxation  of  the  contracted  intestine."  Finally,  there  were  not  lacking  other 
recommendations,  often  of  the  most  singular  kind  ;  for  example  :  "  Cutis  calida  a 
vivente  agno  detracta  alidomini  applicabatur  ;  "  -  or  Sydenham  :  "  Catulum  vivcn- 
tem  nudo  ventri  indesineuter  accumbcre  jussit."  Others  claimed  specifics— for 
example,  the  expressed  juice  of  six  pounds  of  decaying  Borsdorf  apples.^ 

As  with  the  advance  in  pathological  anatomy  it  became  more  and  more  clear 
that  tlie  existence  of  mechanical  obstructions  was  a  cause  of  ileus,  and  mechanical 
ileus  took  the  place  of  the  dynamic  ileus  which  had  previously  been  almost  exclu- 
sively accepted,  mesisures  were  recc^mmended  which  should  forcibly  break  through 
the  obstructions.  Diodes,  the  Carystian,  had  used  balls  of  lead,  without,  however, 
finding  favor.  Henricus  Screta  was,  as  Peyer  states,  one  of  the  first  to  administer 
"  globulos  ex  electro  metallico  antihectico  Poterii,"  balls  of  antimony  and  tin.  His 
example  found  eager  imitation.  Pounds  of  shot,  balls  made  of  metallic  antimonyj 
and  other  things  were  now  the  favorites.  Sylvius  de  le  Boe went  to  the  luxury  of 
gold  and  silver  balls,  although,  as  one  of  his  contemporaries  assures  us,  only  that,  at 
a  time  M'hen  autopsies  were  not  in  favor,  he  might  be  more  sure  of  permission  to  open 
the  body  after  the  death  which  he  saw  to  be  certain.  Van  Helmont  went  so  far  in  his 
enthusiasm  over  this  method  of  treatment  as  to  declare:  "  Neminem  ileo  perirea 
gloljuli  plumbei  musquetarum  deglutiantur. "  ^  All  these  mechanical  means  were  again 
laid  aside  when  a  substitute  was  found  in  mercurius  vivus,  which  was  not  only  more 
agreeable  to  swallow,  but  also  exei'ted  a  uniform  and  considerable  pressure.  The  use 
of  this  remedy  soon  became  so  widespread,  that,  as  Rosinus  Lentilius  assures  us,  it  was 
seldom  a  patient  died  without  having  taken  metallic  mercury.  Zacutus,  the 
Lusitaniau,"  Marianus  Sanctus,  and  others  gave  three  pounds  of  mercuiy,  and  the 


1  Op.  med.  Lugd.  1634. 
Med.  Essays,  T.  V.  Pars.  2,  p.  893.    Others  praised  cold  very  particularly  as  a 
cure.    The  patient  was  made  to  drink  freely  of  cold  water.    [Hoffmann,  Amatm  Lim- 
ianns,  P.  Forestiw  (Lib.  21.  Schol.  ad  Observ.  12.)  /.  Grata  (Lib.  III.  Cons.  13}). 
lonius  placed  large  blisters  upon  the  abdomen. 

3  Winkler,  in  Bonet,  Med.  Sept.  Lib.  3,  G.  30. 

■*  Idea  prax.  med.  Lib.  I.  0.  15,  §  53. 

'  De  fiatibus,  §  31. 

^  De  med.  Princ.  hist.  Lib.  II. 


TREATMEiS'T  OF  OCCLUSIONS  AND  CONSTRICTIONS.  645 


i  itient  was  at  tlie  same  time  rolled,  shaken,  or,  as  I  read  in  Hoffmann,'  made  to 
valk  up  and  down  the  room.    A.  Fa-iH,''  Khodius,'  De  Haiin,''  van  Swieten  (1.  c.}, 
iiid  many  others  jjraised  the  remedy, which  was  then  used  also  for  simple  con- 
tipation,  and  enjoyed  such  favor  that,  at  least  according  to  van  Swieten,  it  was 
i  lie  fasliion  at  that  time  in  England  to  take  every  morning  one  or  two  ounces  of 
[  quicksilver — a  treatment  which   never  presented  any  disadvantages.  Metallic 
I  ncrcury  as  a  remedy  in  ileus  has  had  its  adherents  even  until  our  times ;  but, 
(.  'ortunately,  they  have  been  steadily  growing  fewer.    Under  the  title,  "  Machinse 
[  id  ileum  curandum  casu  inventse  descriptio  et  usus,  Mailand,  1765,"  Videmar  ^ 
inally  offered  an  instrument  for  administering  enormous  injections,  which  had 
ilso  been  recommended  by  MoUinari,  De  Haen,  and  others,  in  ileus. 

If  the  pliysician  at  the  bedside  has  convinced  himself  of  the 
existence  of  an  internal  strangulation  ;  if  careful  examination  of 
I  ill  the  hernial  openings,  including  the  obturator  foramen,  has 
j  shoAvn  the  absence  of   strangulated  external  hernia ;  if  the 
'  -ectum  is  found  to  be  free  ;  if  examination  of  the  vagina  gives 
10  indication  of  the  cause  of  the  strangulation  ;  if  full  enemata 
md  the  exploration  of  the  abdomen  prove  that  there  is  no  fsecal 
locnmulation,  and  that  the  lower  part  of  the  colon  is  not  the  seat 
1  )f  the  strangulation— in  the  latter  case  the  usual  kind  of  knotting 
md  twisting  is  excluded — then  treatment  with  opium  is  to  be 
)egun.    The  more  acute  the  symptoms  of  impermeability,  the 
uore  intense  the  colics,  and  the  more  severe  the  whole  train  of 
vmptoms  from  the  beginning,  so  much  the  more  clearly  is 
'i:)ium  indicated.    It  is  very  probable  that  the  violent  peristaltic 
novements  excited  by  the  reflex  action  of  the  local  injury  caused 
•y  the  strangulation,  the  existence  of  which  can  be  easily  ascer- 
: lined  by  laying  the  ear  directly  upon  the  abdomen,  can,  as  a 
"die,  only  be  disadvantageous.     They  certainly  increase  the 
I  strangulation  often,  for  they  narrow  the  strangulating  ring,  or 

■      '  Med.  rat.  T.  IV.  P.  2,  p.  335. 
'  Op.  chir.  Lib.  XX.  0.  38. 
« Obs.  med.  Cent.  II.  Obs.  80. 
*  P.  XI.  C.  III.  p.  189,  et  seq. 

'  The  possibiUty  of  perforation  of  the  intestine  was  never  thought  of.  Only  a 
!ngle  writer,  Rich.  Mead,  1744,  mentioned  the  danger  of  rupture  of  the  intestines. 
The  only  fear  was  that  the  quicksilver  might  cause  injury  by  cold  (!)  (Henric.  ab  Heer, 
'iij.  1.  Obs.  2). 

"  See  De  Haen,  Rat.  med.  T.  VIII.  0.  V.  p.  241  :  "  MachiniB  quae  uno  tenore  6-8 
]  ibras  injicit,  ad  ileum  curandum  casu  inventse  descriptio  et  usus."    Mailand,  1765. 
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bring  fresh  portions  of  tlie  intestine  into  it ;  by  their  constant 
pulling  at  the  point  of  strangulation  they  occasion  earlier 
inflammatory  infiltration,  swelling,  and  exudation,  and  thus 
promote  fixation  of  the  strangulation  ;  they  indirectly  favor 
venous,  congestion  of  the  strangulated  loop,  and  thereby  prepare 
the  way  for  gangrene  and  total  paralysis  ;  finally,  they  aid  in 
exciting,  not  only  a  local  adhesive,  but  also  a  general  peritonitis, 
and  greatly  increase  the  pain.  Is  it  rational  in  such  cases  to 
intensify  the  local  injuries  and  add  fresh  ones,  to  try  to  increase 
the  already  too  great  peristaltic  action,  with  its  damages  and 
dangers,  as  unfortunately  still  happens  too  often,  by  the  admin- 
istration of  purgatives,  and  usually,  indeed,  not  the  mildest? 
While  the  surgeons  have  long  since  repudiated  the  use  of  purga- 
tives in  strangulated  hernia,^  this  mode  of  treatment  of  internal 
strangulation  still  counts  numerous  adherents  in  the  professorial 
chair  as  well  as  in  practice,  and  the  principle  laid  down  by  Stoll 
(T.  I.  p.  249)  for  the  treatment  of  ileus — "non  esse  a  medico 
nocendum,  ubi  is  prodesse  nequeat" — is  greatly  sinned  against. 
Many,  indeed,  hope  in  cases  of  internal  strangulation  to  break 
forcibly  through  the  obstruction  by  means  of  drastic  purges, 
and  they  do  not  shrink  from  the  accompanying  dangers. 
Though  such  a  procedure  may  have  the  wished-for  effect  in  some 
rare  cases,  I  still  believe  that  it  is  more  often  injurious  than 
useful.  I  think  that,  as  in  the  disentanglement  of  a  knot,  gentle 
efforts  are  more  successful  than  simple  force  apjjlied  unintelli- 
gently,  so,  too,  in  internal  strangulation  the  quiet  produced  by 
opium,  and  perhaps  even  the  correction  of  the  peristaltic  action, 
are  far  more  useful  than  an  irregular  excess  of  the  latter.  Since 
opium  stops  the  vomiting,  it  favors  the  filling  with  liquid  con- 
tents of  the  portion  of  the  intestine  which  lies  above  the  obstruc- 
tion, and  thus,  associated  with  regular  peristaltic  action,  may  aid 
in  the  removal  of  the  latter.  Beyond  any  question,  opium  is  an 
important  means  of  preserving  the  intestine,  and  often  life. 
If  the  opium  is  to  overcome  the  above-mentioned  dangers, 

'  Hear,  for  example,  what  Rust  says :  ' '  The  use  of  purgatives  and  irritating  ene- 
mata  in  this  kind  of  strangulation  is  an  offence,  not  only  against  all  the  principles  of 
advanced  medical  science,  but  also  against  common  sense  ;  it  only  makes  the  progress 
more  acute." 
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and  quiet  the  vomiting,  jactitation,  and  pain,  it  must  be  given 
to  adults,  with  whom,  almost  exclusively,  we  .have  to  deal,  in 
energetic  and  rapidly  repeated  doses.  Observation  of  the  patient 
l  urnishes  the  measure  of  the  amount.  It  must  be  given  until 
^ight  narcosis  begins,  until  the  vomiting  stops.  If  the  latter 
prevents  the  taking  of  the  opium  by  the  stomach,  the  same  result 
may  be  obtained  by  small  enemata  containing  it,  or  by  repeated 
small  subcutaneous  injections  of  morphine.  It  has  been  urged 
against  opium  that  it  increases  the  usually  existing  collapse,  and 
is  dangerous  in  this  way.  Without  denying  that  there  is  a  mo- 
ment in  the  treatment  of  ileus  when  all  the  efforts  should  be 
directed  simply  and  solely  to  maintaining  the  endangered  life  by 
means  of  the  most  powerful  stimulants,  yet,  on  the  other  hand, 
when  I  was  the  pupil  and  assistant  of  Pfeufer,  who  was  one  of 
the  first  in  Germany  to  strenuously  recommend^  and  to  practise 
with  great  consistency  at  the  bedside  the  energetic  treatment 
".  ith  opium,  from  the  beginning,  of  all  kinds  of  internal  strangu- 
lation, as  well  as  peritonitis  and  typhlitis,  I  repeatedly  saw  that 
when  the  influence  of  the  opium  began  to  be  felt,  as  the  patient 
grew  quiet  and  the  severe  vomiting  ceased,  the  collapse  also  dimin- 
ished, the  turgescence  of  the  skin  returned  (the  result,  I  suppose, 
of  the  renewal  of  absorption  of  water  by  the  blood),  the  pulse 
and  the  lowered  temperature  of  the  body  increased,  the  leathery 
ilry  tongue  grew  moist,  the  facies  of  the  patient  improved,  and 
lie  again  became  able  to  take  food  and  stimulants,  and  to  recover 
his  self-control. 

In  addition  to  the  opium,  cracked  ice  should  be  given  to  re- 


'  Zeitschr.  f.  rat.  Med.  N.  F.  II.  1.  1851.  Pfeufer's  proposition  at  first  received  but 
little  notice,  and  his  practice  found  imitators  only  among  his  pupils.  Wachsmuth's  warm 
1  xcommendations  and  clear  explanations  (Virch.  Arch.  Bd.  23, 1862,  S.  144)  first  brought 
the  opium  treatment  of  ileus  into  extensive  use  in  Germany  also.  In  England  it  had 
long  been  used  and  prominently  recommended.  For  example,  Habershon  (1.  c,  p.  475) 
t  lius  expresses  himself :  "  Purgatives  of  all  kinds  are  better  avoided,  and  the  use  of 
•irastic  measures  will  tend  to  aggravate  the  sufEerings,  to  shorten  life,  and  remove  the 
Iiossible  chances  of  recovery.  The  administration  of  opium  is  now  known  to  be  attended 
\vith  beneficial  results,  and  frequently  with  partial,  if  not  with  permanent  relief.  By 
this  means  the  peristaltic  action  is  checked,  spasmodic  contraction  diminished,  and  the 
"pening,  which  previously  would  not  allow  the  passage  of  flatus,  will  suffer  fluid  faeces 
t  o  escape." 
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lieve  the  tormenting  tliii-st  and  the  vomiting.  Black  coffee  is 
recommended  by  many  with  the  same  object.  The  application  of 
compresses  or  bags  of  ice  upon  the  abdomen  seems  to  me  to  be 
allowable  only  after  the  intestines  have  been  quieted  by  large 
doses  of  opium.  If  their  effect  is  to  excite  peristaltic  action,  an 
is  shown  by  the  recurrence  of  pain  and  can  be  demonstrated  by 
auscultation,  they  must  be  removed.  On  the  other  hand,  they 
IDromise,  like  moderate  local  abstractions  of  blood,  to  render  use- 
ful services  against  the  existing  or  threatening  general  peritonitis. 
Priessnitz's  compresses  often  contribute  essentially  to  alleviate 
the  pain.  General  bleeding  is  to  be  rejected  on  principle.  Little 
can  be  expected  from  the  use  of  mercurial  ointments  and  plas- 
ters, from  blisters  and  dry  cups. 

Even  if  the  opium  treatment  in  ileus  is  far  superior  to  all 
others,  it  is  not  to  be  undertaken  blindly.  We  can  distinguish 
two  varieties  of  occlusion  of  the  intestine,  according  to  the  mode 
of  appearance.  The  first  is  the  acute  one,  the  patient  being  sud- 
denly attacked  by  exceedingly  violent  colicky  pains.  In  such 
cases  opium  is  at  once  indicated,  whether  there  is  constipation 
or  not,  whether  it  is  a  severe  faecal  colic  or  the  beginning  of  a 
typhlitis  or  strangulation  of  the  intestine.  Cannot  the  colon  or 
rectum  be  emptied  by  injections  as  well  or  even  better  under  the 
quieting  influence  of  opium  ?  I  remember  cases  of  typlilitis  in 
which  the  patients  had  been  constipated  for  several  days  before 
the  appearance  of  violent  colics.  Exclusive  opium  treatment 
was  at  once  begun  and  carried  on  until  the  pain  had  disappeared 
entirely,  and  then  spontaneous  evacuation  of  the  bowels  followed 
several  days  afterwards.  I  remember  that  in  such  cases  Pfeufer 
administered  enemata  only  if  the  patient  had  no  spontaneous 
pain  and  no  sensibility  to  pressure  on  the  abdomen  after  the 
opium  treatment  had  been  suspended  twenty-four  hours.  I" 
other  cases,  the  appearance  of  acute  occlusion  of  the  intestines  is 
preceded  for  several  days  by  the  symptoms  of  incomplete  eA'acu- 
ation  of  the  bowels,  distention  of  the  abdomen,  slight  colics.  At 
this  time,  when  there  can  be  no  suspicion  of  the  coming  occlusion, 
enemata,  calomel,  castor-oil,  and  other  mild  purges,  are  always 
used,  and  indeed  often  with  advantage  to  the  patient,  until, 
with  the  appearance  of  most  intense  colicky  pains,  vomiting,  and 
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conimenciiig  collapse,  tlie  diagnosis  of  occlusion  becomes  pos- 
sible.   If  all  tlie  signs  of  existing  constriction  have  been  present 
for  a  long  time,  and  if  the  symptoms  grow  more  severe,  if  the 
-tools  occur  at  longer  intervals  than  usual,  if  meteorism  appears, 
11  short,  the  symptoms  of  increasing  obstruction  of  the  passage 
I  and  stagnation  of  the  contents,  then  the  administration  of  a  few 
j  doses  of  castor-oil  or  calomel,  together  with  enemata  of  cold  water, 
i  may  prevent  the  threatening  impermeability.   If,  under  these  cir- 
i  ciimstances,  the  physician  has  to  deal  with  a  chronic  retardation  of 
i  the  ffecal  current  in  the  colon,  caused  by  ]3rimary  atony  or  by 
i  its  abnormal  disposition,  or  with  fsecal  obstruction  of  the  rectal 
I  ampulla,  the  repeated  and  persistent  use  of  large  enemata  of 
I  warm  water,  best  emploj'^ed  according  to  Hegar's  method  (vide 
j  supra),  or,  if  necessary,  the  direct  removal  of  the  hard  scybala 
yvith.  the  fingers  or  instruments  seems  to  be  indicated.    At  the 
I  same  time  the  softening  and  breaking  up  of  the  fsecal  masses  are 
.  aided  from  above  by  purgatives.    But  in  all  these  cases,  if  in- 
i  tense  colicky  pains,  rapidly  increasing  meteorism,  vomiting, 
|-  sensibility  of  the  abdomen  to  pressure,  in  short,  the  symptoms 
of  severer  occlusion  or  peritonitis  appear,  the  opium  treatment  is 
10  be  instituted,  and,  after  its  soothing  effect  has  been  obtained, 
the  gradual  removal  of  the  fsecal  masses  in  the  colon  can  be 
accomplished  by  repeated  enemata. 

So  loug  as  we  have  iu  opium  a  remedy  certain  in  its  effect  and  dose,  it  is  incon- 
'  l  ivable  wliy  any  one  should  substitute  for  it  belladonna,  which  varies  so  much  in 
>  preparations,  doses,  and  effects  upon  different  people,  is  so  uncertain,  and  so  often 
casious  unpleasant  symptoms  of  poisoning,  or  cicuta,  or  hyoscyamus,  remedies  of 
.vliich  we  are  not  even  sure  how  they  act  upon  the  intestines.  While,  for  example, 
^  on  Bczold  and  Bloebaum  maintain  that  belladonna  arrests  peristaltic  action,  Keu- 
'  liel  saw  no  change  produced  by  it,  and  others  infer  from  its  effect  in  favoring  the 
passages  that  on  the  contrary  it  excites  peristaltic  action  (Trousseau).  Enemata 
I  outaiuing  an  infusion  of  tobacco,  more  rarely  insufflation  of  tobacco  smoke,  have 
enjoyed  great  favor  and  received  many  commendations  even  up  to  the  present  time. 
Tlie  expectation  that  the  nicotine  would  quiet  the  penstaltic  action  and  the  "  spas- 
modic contractions  "  has  been  proved  to  be  illusory  by  recent  investigations,  which 
showed  that  on  the  contrary  peristaltic  action  was  excited  and  made  more  vigorous 
'>y  this  drug,  and  that  paralyzing  doses  of  nicotine  carried  with  them  the  danger  of 
^  niost  unpleasant  poisonous  effects. 

If,  notwithstanding  the  use  of  opium,  the  symptoms  of  imper- 
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meability  continue,  if  the  collapse  increases  and  the  liope  of 
spontaneous  removal  of  the  obstruction  grows  steadily  less,  it  is 
still  recommended  in  such  "  doubtful  cases  "  as  a  "last  resort" 
to  give  metallic  mercury  in  doses  of  from  one  hundred  to  three 
hundred  grammes  until  from  one  to  two  pounds  have  been  taken, 
in  order  to  break  through  the  obstruction  and  forcibly  restore 
permeability.  Like  all  other  measures  recommended  in  ileus, 
medical  literature  contains  a  series  of  successes,  of  "recoveries 
from  ileus,"  attributed  to  metallic  mercury  also.  These  should 
not  prevent  us  from  criticizing  this  remedy  briefly,  the  more  so 
because  there  are  still  many  erroneous  notions  concerning  its  mode 
of  action  and  efficiency. 

In  the  majority  of  cases  metallic  mercury  is  used  late,  after  the  ileus  has  lasted 
for  some  time.  If,  in  such  a  case  as  we  suppose,  the  whole  of  the  metal  makes  its 
way  to  the  point  of  strangulation,  it  is  certainly  far  more  prol)able  that  it  will  cause 
rupture  there  by  its  weight  than  that  it  will  be  able  to  remove  the  obstruction 
against  which  the  most  powerful  peristaltic  pressure  lias  struggled  in  vain.  If, 
nevertheless,  the  termination  by  rujJture  seldom  happens  after  the  use  of  mercuiy, 
the  reason  is  that  in  most  cases  the  metal  does  not  get  as  far  as  the  strangulated 
spot. 

Ebers,'  Hanius,''  and  Traube^  have  shown  that  it  often  remains  in  the  stomach. 
This  happens  wlien  tlie  remedy,  as  is  usually  the  case,  is  given  at  a  late  period.  The 
already  paretic  stomach  is  paralyzed  by  the  weight  of  the  quicksilver ;  many  ob- 
servations show  that  immediately  after  it  has  been  given  the  vomiting  often  ceases 
(J.  Frank,  1.  c,  S.  540,  Hanius,  Hautf  ^),  and  the  paralysis  of  the  stomach  and  in- 
testines produces  an  ante-mortem  condition  of  comfort,  such  as  not  unfrequently 
precedes  death  by  occlusion  of  the  intestines.  In  other  cases,  if  the  mercury  is  taken 
earlier,  at  a  period  when  the  stomach  and  intestines  are  still  capable  of  peristaltic 
action,  and  the  patient's  condition  is  better,  it  makes  its  way,  after  a  longer  or  shorter 
sojourn  in  the  stomach,  through  the  pylorus  into  the  intestines.  It  is  then  divided 
up  into  a  great  number  of  small  particles,  which  are  found  scattered  here  and  there 
(Ebers »),  and  in  some  places  collect  together  again  in  larger  balls  and  masses.  When 
these  accumulations  occur,  peristaltic  action,  if  the  intestine  is  still  excitable  enough, 
is  set  up  by  the  reflex  action  of  the  accompanying  stretching  of  the  intestinal  mem- 


'  Hufeland's  Journal,  1836,  St.  8. 

Ibid.  183G,  St.  2.  "  . 

"  Medic.  Zeitg.  1858,  S.  23. 

"  Medic.  Annal.  III.  4,  and  Schmidt's  Jahrb.  Bd.  23,  S.  184.  See  also  De  Hain,  T. 
XI.  p.  187,  et  seq. 

Hufeland's  Joum.  1840,  St.  4.    See  also  Morgagni,  Ep.  34,  Art.  13. 
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iranes,  active  movements  of  the  intestines  take  place,  and  the  accumulated  masses 
I  f  mercury  arc  again  broken  up  into  small  jjarticles  and  driven  in  different  directions. 
It  is  very  probable,  as  Hanius  (1.  c.)  stated,  and  Traube  afterwards  insisted  upon, 
hat  movements  of  the  intestines  may  be  excited  in  the  same  reflex  manner  by  quick- 
ilver  lying  in  the  stomach.  This  opinion  is  confirmed  by  the  fact  that  mercury 
;iken  to  relieve  severe  coprostasis  often  has  a  laxative  effect  in  the  course  of  a  few 
lours,  while  it  first  appears  in  the  stools  several  days,  in  Ebers's  case  nine  days,  after- 
wards.   That  the  metal  is  divided  up  into  small  particles  in  the  intestines,  as  above 
1  >scribed,  is  proved,  besides  what  is  found  at  autopsies,  by  tlie  fact  that,  in  cases  of 
cclusiou  that  are  recovered  from,  the  quicksilver  is  not  evacuated  in  a  single  mass 
with  the  first  stools,  but  always  very  gradually  in  small  pellets,  which  are  often 
found  mixed  with  the  passages  for  weeks  and  even  for  months  (Luzzato,'  Hanius, 
1.  c,  Ficinus,'^  FraentzeP).    The  progress  of  quicksilver  then  through  the  intestines 
i-  usually  very  slow.    Even  De  Haiin  noticed  that  mercury  given  forty  hours  before 
_ath,  "  partim  in  ventriculo,  partim  in  duodeno  fuit,"   and  in  Pillore's  patient  four 
'veeks  after  two  pounds  of  metallic  mercury  had  been  administered,  the  whole 
amount  was  found  in  tlie  convolutions  of  the  jejunum.  We  may  then  say  that  in  most 
cases  of  acute  internal  strangulation  the  recovery  or  fatal  termination  is  decided 
before  an  efficient  amount  of  mercury  has  been  collected  above  the  obstruction.  But 
even  in  those  cases  in  which  life  is  prolonged  for  some  time  after  the  administration 
of  quicksilver,  and  a  sufficient  amount  of  it  has  collected  above  the  obstruction,* 
success  is  still  doubtful.     The  metal  may  cause  rupture  or  favor  inflammation  and 
gangrene,  or  make  pressure  at  the  wrong  place,  or  cause  paralysis  of  the  portion  of 
intestine  above  the  occlusion  and  sinking  of  the  weighted  loop  into  the  true  pelvis 
(Merly,  1,  c),  or  even  find  its  way  through  a  small  ojjening  at  the  strangulated  spot, 
pass  out,  and  leave  things  as  they  were  before  (Lowenhardt  ^). 

On  the  other  hand,  I  shall  not  deny  that  quicksilver  may  be  of  use  in  faBcal 
obstruction  of  the  colon  by  exciting  peristaltic  action.  But  are  not  obsti-uctions  of 
tliat  kind  far  more  suitably  and  certainly  removed  by  free  injections  of  warm  water 
or  even  by  mild  laxatives  ?  The  reported  "  cures  of  ileus  by  quicksilver"  often  refer 
to  nothing  but  co^jrostases.  We  can  even  now  declare  this  almost  witli  certainty 
of  some  of  them.  Sucli  are  those  in  which,  a  long  time  after  the  quicksilver  was 
L^iven,  the  bowels  have  suddenly  opened,  and  the  whole  of  the  mercury  has  been 
vacuated  at  once,  together  with  a  large  amount  of  fajces.  This  could  only  happen 
:t  the  obstruction  was  low  down  in  the  colon  or  rectum  and  the  quicksilver  had 
gradually  collected  above  it,  for  if  the  ileum  had  been  impermeable  the  mercury  in 


'  Schmidt's  Jahrb.  Bd.  X.  S.  14. 
•^Med.  Centralztg.  1856,  S.  60. 
^  Virchovv's  Arch.  Bd.  49,  S.  185. 

Rat.  med.  contin.  T.  III.  p.  40.  Compare  PanUeri's  interestmg  case,  Wiirttemb. 
Corresp.-Blatt,  1874,  No.  36. 

.    5  HUton,  GokUnfj  Bird,  Med.  Chir.  Trans.  1847,  Vol.  XXX.  1. 
'Preuss.  Ver.-Ztg.  1845,  3. 
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its  further  progress  to  the  anus  would  have  been  again  divided  into  a  great  number 
of  small  particles  and  evacuated  gradually.  How  often  has  quicksilver  been 
praised  when  severe  faecal  obstructions  have  been  removed  by  the  simultaneous  use 
of  enemata  ;  how  many  an  injection  of  belladonna  or  tobacco  has  owed  its  famous 
effect,  not  to  the  ingredients  contained  in  it,  but  to  the  softening  action  of  the  water 
upon  the  faeces.  It  is  everywhere  claimed  that  quicksilver  is  especially  valuable  in 
cases  of  "twisting."  They  do  not  remember  tiiat  twisting  of  the  ileum  is  so 
exceedingly  rare  that  in  making  a  diagnosis  intra  vitam  we  need  really  pay  no 
attention  to  it.  The  frequent  acute  twistings  of  the  sigmoid  flexure  have  so  rapid 
a  course — their  average  duration,  as  we  saw,  is  only  four  days — that,  before  the 
quicksilver  introduced  by  the  mouth  has  begun  to  collect  above  it,  the  termination 
has  long  been  decided.  Furthermore,  would  it  be  rational  to  operate  against  a 
twisted  sigmoid  flexure  through  the  mouth  when  we  cau  act  far  more  certainly  and 
directly  by  enemata  and  inflations  of  air?  I  therefore  feel  justified  in  rejecting,  with 
Habershon  and  others,  the  use  of  metallic  mercury  in  ileus. 

Among  the  therapeutical  measures  recommended  in  cases  of 
internal  strangulation  are  yet  to  be  mentioned  the  so-called 
monster -clysters.  It  is  evident  that  not  only  in  fgecal  obstruc- 
tions of  the  colon  and  rectum,  but  also  in  twisting  of  the  sigmoid 
flexure,  lateral  kinking  of  the  ascending  colon  or  csecum,  ileo- 
cecal and  colon  invaginations,  compression  of  the  rectum  or 
colon  by  a  movable  tumor  or  viscus  (the  mesentery  of  the  ileum, 
for  example),  large  enemata  injected  vdth  a  certain  degree  of 
force  may  be  of  therapeutical  value.  The  procedure  of  admin- 
istering large  enemata  at  once  in  all  cases  of  impermeability  of 
the  intestine  deserves  to  be  retained,  for  the  reason  also  that  by 
its  aid  we  often  reach  diagnostic  conclusions  regarding  the  seat 
of  the  obstruction.  For  the  administration  of  these  large  ene- 
mata the  clyster-pump  has  hitherto  been  almost  exclusively 
employed.  Blach  and  Barrie  (1835)  advised  that  it  should  be 
combined  with  the  knee-and-elbow  or  supine  position,  Avith  the 
head  down  and  buttocks  raised.  Recently  Hegar^  has  substi- 
tuted for  the  injection  of  water  by  means  of  the  clyster-syringe 
or  pump  its  introduction  through  the  anus  by  a  funnel  apparatus 
— glass  funnel,  rubber  tube,  and  rectal  sound— while  the  patient 
is  placed  in  a  suitable  position,  which  reduces  the  abdonnnal 
pressure  as  much  as  possible— knee-and-elbow,  knee-and-bead, 


'  Deutsche  Klinik,  1873 ;  BerUn.  khn.  WoohenBohr.  1874,  6.  See  also  Moder,  Bail, 
klin.  Wochenschr.  1874,  45. 


TREATMENT  OF  OCCLUSIOlSrS  AND  CONSTRICTIONS. 


653 


)!■  lateral  abdominal.    With  the  patient  in  such  a  position  it  is 
)ften  possible  to  introduce  four  or  five  quarts  of  water  into  the 
iitestine.    The  pressure  of  the  entering  column  of  water  can  be 
iicreased  or  diminished  at  will  by  raising  or  lowering  the  funnel, 
njections  of  this  kind  can  certainly  be  employed  in  individual 
ases  with  results  as  favorable  as  those  obtained  by  enemata  ad- 
iiinistered  b}''  means  of  a  clyster-pump,  and  they  have  a  peculiar 
nerit  in  the  constancy  and  uniformity  of  the  pressure  of  the 
•olnmn  of  water,  and  also  because  the  position  of  the  patient 
greatly  helps  the  introduction  of  large  amounts  of  water.  At- 
emjDts  to  act  ujDon  an  obstruction  in  the  colon  or  lower  part  of 
■  lie  ileum  by  means  of  injections  of  water  can  be  very  well  com- 
)ined  with  the  opium  treatment ;  they  should  be  repeated  several 
I  imes  daily  and  continued  until  the  appearance  of  peritonitis  puts 
j  i,  stop  to  all  active  measures.    Lukewarm  water  should  be  used, 
lot  only  when  it  is  intended  to  soften  fjBcal  accumulations,  but 
j  ilways.   Enemata  of  ice- water,  or  with  turpentine,  as  I  saw  used 
u  England,  or  vsdth  carbonic  acid  water,  as  Richelot  recom- 
nended,  excite  energetic  reflex  peristaltic  action.    They  are, 
j  lierefore,  like  purgatives,  and  the  same  is  true  of  them  that  has 
I '.Iready  been  said  regarding  the  treatment  of  internal  strangu- 
iiation  by  purging.    For  the  same  reasons  I  cannot  speak  with 
j  avorof  the  "  ice-treatment  of  ileus,"  recommended  by  Grisolle 
iind  others  (large  compresses  of  ice  upon  the  abdomen,  and  ene- 
nata  of  ice- water  every  two  hours). 
;     It  is  a  question  whether  occlusions  or  invaginations  in  the 
I  owest  part  of  the  ileum  can  be  directly  acted  upon  by  means  of 
'nemata.    Fabricius  ab  Aquapendente,  Riolan,  Kerckringius, 
laller,   Morgagni,  and  others,  came  to  the  conclusion,  after 
experimenting  upon   the  cadaver,   that  the  ileocjecal  valve 
'Iways,  or  at  least  in  most  cases,  allows  air  and  water  to  pass 
hrough  it  from  the  colon.    These  experiments  have  often  been 
'  peated  since,  most  accurately  by  A.  Hall.'    In  our  time  it  had 
■<!n  entirely  forgotten  that  many  such  experiments  had  been 
made  formerly.    A  few  years  ago  they  were  repeated,  and  nat- 

'  Monthly  Joum.  Jan.  1846.  Compare  :  De  Haen,  Abhdlg.  Pars  II.  p.  82,  et  seq. 
I  )m.  VIII.  C.  V.  ;  also  Ilaguenot,  Mem.  do  I'acad.  roy.  Ann.  1713  ;  Trauvettei', 
I  >outsche8  Arch,  f .  klin.  Med.  IV.  470. 
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■urally  the  same  result  followed.  Thereupon  the  error  against 
which  Rahn,  in  1791  (1.  c,  S.  2),  and  Videjnar  (De  Haen,  T.  VIII. 
C.  5),  had  warned  us,  was  again  committed  of  at  once  applying 
to  the  living  the  results  of  experiments  upon  the  cadaver.  But 
in  the  living  the  tonicity  of  the  ileocecal  sphincter,  which,  like 
that  of  the  sphincter  ani,  is  lost  in  the  cadaver,  approximates 
the  two  valves  and  makes  them  sufficient,  and  it  does  tliis  the 
more  certainly  if  the  ileocffical  sphincter  contracts  by  reflex 
action  under  the  irritation  of  the  pressure  of  the  injected  water 
against  it ;  the  opinion  of  Meckel,  Cruveilhier,  Bonders,"  and 
others,  that  the  ileocsecal  valve  in  the  living  body  and  under 
normal  conditions  prevents  the  return  of  the  contents  into  the 
ileum,  is  entii'ely  sound,  even  if  experiments  upon  the  cadaver 
furnish  other  results.  If  then  we  wish  to  act  directly  with 
enemata  upon  incarcerations  or  invaginations  in  the  lower  part 
of  the  ileum,  it  is  advisable  to  previously  relax  the  ileocfecal 
sphincter  by  chloroform  narcosis  or  by  large  doses  of  opium,  so 
as  to  open  the  way  for  the  injected  water  to  reach  the  point  of 
occlusion.  But  not  only  under  these  circumstances,  but  also 
when  we  wish  to  reduce  a  twist,  knot,  or  invagination  of  the  colon 
by  enemata,  it  is  advisable,  for  more  than  one  reason,  to  aid  the 
operation  by  previously  bringing  the  patient  under  the  influ- 
ence of  opium. 

Among  those  remedies  wliich  have  been  praised  from  time  to  time  as  saviors  of 
life  in  ileus  is  electricity.  Both  the  constant  and  induced  currents  have  been  rec- 
ommended— one  pole  to  be  placed  in  the  rectum,  the  other  upon  the  abdomen.  It 
is  claimed  sometimes  that  it  acts  by  stopping  the  spasm,  sometimes  by  correcting 
the  "  motus  antiperistalticus,"  sometimes,  on  the  contrary,  by  exciting  antiperistaltic 
action  below  the  obstruction,  and  in  this  and  many  other  ways  to  have  acted  bene- 
ficially, and  usually  to  have  wrought  an  immediate  "  cure.''  The  utmost  that  elec- 
tricity can  do  is  to  somewhat  favor  jDeristaltic  action  in  cases  of  fsecal  obstruction, 
and  this  end  can  be  attained  by  far  more  certain  and  powerful  means. 

Long -continued  warm  hatlis  alleviate  the  pain,  and  some- 
times seem  not  to  be  without  a  favorable  influence  upon  certain 
kinds  of  internal  strangulation. 

It  is  very  important — especially  when  the  occlusion  is  situated 
high  up,  in  which  case  the  patients  often  die  with  symptoms  like 


'  Physiologie.  Bd.  I.  310.    Compare  :  Nitsc/ie,  De  valvula  coll.    Leipzig,  1843. 
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rliose  of  cholera,  and  mainly  as  a  result  of  tlie  abstraction  of 
water  from  the  blood— not  only  to  quiet  the  continuous  vomiting 
by  opiates,  and  thus  render  it  possible  for  the  blood  to  take  up 
water  again,  but  also  to  aid  the  attainment  of  the  same  end  by 
living  small  unirritating  enemata  every  half  -hour. 

The  nourishment  of  the  patient  deserves  further  considera- 
lon  when  the  symptoms  of  strangulation  last  for  some  time, 
his,  together  with  suitable  stimulants,  may  prolong  life  under 
ertain  circumstances  until  the  completion  of  a  delayed  spon- 
aneous  liberation.    Here  again  opium  is  of  service,  for,  by  stop- 
ping the  vomiting,  it  supplies  the  first  condition  that  is  necessary 
10  the  taking  of  nourishment.    Sudden  death  from  cerebral 
!  anaemia,  produced  by  the  patient's  sitting  up,  leaving  the  bed,  or 
i  the  like,  has  been  repeatedly  observed  in  ileus,  and  correspond- 
j  ing  cautions  should  be  given  to  the  attendants  of  the  patient. 

Among  the  measures  recommended  for  use  against  internal  strangulation,  more 
■  smpirically  than  with  any  definite  rational  intention,  should  be  mentioned  the 
i  "  massage  "  or  abdominal  taxis,  first  employed  by  Sagar — the  kneading  of  tlieabdo- 
i:  men  while  the  legs  are  drawn  up.  Sagar  made  use  of  this  method  in  a  warm  bath, 
i  '  Hutchinson,  1.  c,  under  ansesthesia,  and  administered  at  the  same  time  large  enemata 
I  of  warm  water.  Following  the  practice  of  the  older  surgeons  (Covillard,  Sharp, 
["South,  and  others)  in  strangulated  liernia,  patients  with  internal  strangulationa 
I  were  also  subjected  to  the  "  shaking  method,"  sometimes  with  nominally  favorable 
t  ■  results. 

Occlusion  of  the  intestine  by  compression,  can  often  be  re- 
,  lieved,  especially  if  it  has  occurred  acutely,  by  the  sudden  dis- 
'  placement  of  a  tumor  (for  example,  when  a  fibroid  of  the  uterus 

I lias  been  lodged  in  the  pelvis).  Puncture  of  a  cyst,  replacement 
of  a  displaced  tumor  through  the  abdominal  walls,  the  vagina,  or 
the  rectum — Simon's  method  of  exploration — under  anaesthesia, 
replacement  of  a  retroverted  or  flexed  uterus,  artificial  delivery, 
replacement  by  means  of  sounds  or  forcible  injections,  the  re- 
moval of  a  compressing  pessary,  etc.,  may  save  the  patient's  life. 
After  successful  replacement,  a  suitable  posture,  the  wearing  of 
,  a  body  bandage,  etc.,  are  indicated  to  prevent  a  relapse. 

I      When  diaphragmatic  hernia  has  been  diagnosticated,  the  treatment,  so  long  as 
no  signs  of  strangulation  appear,  has  important  prophylactic  indications  to  meet, 
^  and  real  dangers  may  be  avoided  by  strict  dietetic  measures — abstinence  from  badly 


656  LEICHTENSTEEIT. — CONSTRICTIONS,  ETC.,  OE  THE  INTESTINES. 

fermented  liquors  containing  much  carbonic  acid  gas,  constant  attention  to  obtain- 
ing proper  stools  so  as  to  avoid  abnormal  straining.  Death  has  occurred  in  several 
cases  as  the  immediate  result  of  an  emetic.  If  symptoms  of  suffocation  appear  after 
an  abuudani  meal,  after  drinking  liquid  containing  much  carljonic  acid,  and  the 
like,  then  if,  as  is  usual,  the  stomach  lies  within  tlie  thorax,  the  introduction  of  an 
oesophageal  sound,  with  aspiration  of  the  contents  of  the  stomach,  or,  if  need  be, 
puncture  with  a  fine  trocar  through  an  intercostal  space,  may  remove  the  dangei-. 

As  for  the  treatment  of  imagination  of  the  intestines,  we  are 
able,  in  a  large  proportion  of  the  cases,  to  make  a  definite  diag- 
nosis. And  furthermore,  the  mechanical  process,  especially  in 
ileocecal  and  colon  invaginations,  is  of  such  a  kind  that  it  is 
directly  accessible  to  the  influence  of  mechanical  means  of  reduc- 
tion. We  cannot  fail  to  be  astonished  that,  notwithstanding  this, 
many  most  irrational  measures — emetics,  purgatives,  metallic 
mercurj^,  etc. — still  find  advocates.  At  the  very  beginning,  if 
the  invagination  makes  its  appearance  with  violent  colics  and 
vomiting,  the  diagnosis  can  almost  never  be  made.  The  treat- 
ment at  this  period  coincides  with  that  which  we  rationally  em- 
ploy chiefly  in  severe  colics.  But  if  the  pain  accompanying  the 
invagination  is  as  severe  as  it  usually  is — even  if  it  has  been 
preceded  by  a  constipation,  lasting  for  several  days — the  prudent 
physician  will  shrink  from  administering  drastic  purges  ;•  he  will 
try  to  make  enemata  suffice,  and,  after  obtaining  a  movement  by 
them,  he  will  at  once  begin  the  opium  treatment.  There  is,  in 
fact,  no  more  rational  treatment  for  the  very  beginning  of  invagi- 
nation than  by  opium.  It  quiets  the  intestine,  and  prevents  the 
increase  of  the  invagination  and  the  dangers  associated  therewith ; 
it  favors  the  reduction  of  the  swelling  of  the  intussusceptum  and 
the  restoration  of  the  passage  ;  and  by  the  fact  that  it  does  not 
allow  the  intussusceptum  to  increase,  it  relieves  the  ileocfecal 
tenesmus,  which  plays  an  important  part  in  the  origin  of  most 
invaginations,  and  puts  an  end  to  the  contracted  condition  of  the 
portion  of  the  intestine  which  contains  the  intussusceptum ;  it 
alleviates  and  removes  the  pain.  In  such  cases  occurring  in 
adults,  we  certainly  must  not  work  with  small  doses  of  opium ; 
it  must  be  used  watchfully  in  powerful  doses— in  children,  of 
course,  only  in  the  smallest  quantities  and  with  great  care.  If 
the  diagnosis  of  invagination  can  be  certainly  made  by  the  detec- 
tion of  a  tumor,  passages  of  bloody  mucus,  etc.,  and  if  it  can 
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be  inferred,  from  the  position  of  the  tumor  and  other  facts,  that 
we  have  to  deal  with  an  ileocsecal  or  colon  intussusception — in 
cliildren  it  is  almost  always  the  former — the  indication  is  to  at- 
tempt its  reduction  as  soon  as  possible,  and  these  attempts  are 
the  more  likely  to  be  successful  the  earlier  they  are  undertaken, 
before  tlie  invaginated  cylinders  have  become  adherent  or  gangre- 
nous. If  the  intussusceptum  has  descended  into  the  rectum,  its 
manual  reduction,  or  reduction  hy  means  of  tlie  sponge  sound^"^ 
may  be  tried.  One  must,  however,  have  clear  ideas  concerning 
the  efficiency  of  these  methods.  Neither  Simon's  method  nor  the 
sonnd  can  reduce  an  ileocsecal  or  colon  invagination,  which  has 
got  into  the  rectum,  further  than  the  hand  and  sound  can  pene- 
trate, and  that,  as  is  well  known,  is  hardly  further  than  into  the 
lowest  part  of  the  sigmoid  flexure.  Reduction  by  the  hand  or 
sound  will  therefore  be  of  great  importance,  as  the  first  step,  and 
the  rest  of  the  invagination  can  then  be  the  more  easily  reduced 
immediately  thereafter  by  injections  of  water  and  air.  The  latter 
are  among  the  most  valuable  means  of  reduction  in  all  cases  in 
which  the  intussusceptum  cannot  be  reached  by  the  hand  or 
sound  through  the  rectum.  As  in  all  these  procedures  it  is  im- 
portant not  to  excite  general  contractions  of  the  intestine,  warm 
water  should  be  preferred  to  cold. 

Insufflation  of  air,  mentioned  by  Hippocrates,^  recommended 
by  Haller '  in  invaginations,  and  employed  successfully  by  Wood 
and  Mitchel  (183.^,  1838),  is  made  by  means  of  a  well-fitting  bel- 
lows, or,  far  more  conveniently,  by  a  pump  fitted  with  a  stopcock, 
and  has  many  advantages  over  the  injection  of  water.  Fsecal 
accumulations  below  the  invagination  must  be  removed  by  ene- 
mata  before  the  insufflation. 

The  efficiency  of  all  these  procedures  is  greatly  increased  if  the 


'  First  successfully  accomplished  by  Nyssen  in  1842  (Fricke's  and  Oppenheim's 
Zeitschr.  XIX.). 

* "  Folic  fabrili  in  ventrem  indito  flatus  immitatur,"  etc.  Edit.  Kuhn,  De  Morbis 
Lib.  III.  p.  305.  Grimm's  translation,  4.  Bd.  S.  810.  Praxagoras  also  employed  insuf- 
tlation  of  air,  "  Vento  asgros  per  podicem  replet."  Ccelius  Aiireli(cmis,  Acut.  Morb.  Lib. 
in.  Cap.  17,  244. 

'Phys.  corp.  humani.  Tom.  VII.  95.  "  Flatus  immissus  celerrime  intussusceptionem 
dispellet." 

VOL.  VII.— 42 


658  LEIOHTENSTERN. — CONSTRICTIONS,  ETC.,  OF  THE  INTESTIN^ES. 

patient  is  under  the  influence  of  opium,  or,  under  certain  circum- 
stances, perhaps  even  anesthetized  while  they  are  put  into  oper- 
ation. The  above-mentioned  postures  might  also  be  sometimes 
employed  with  success.  In  all  attempts  at  reduction  it  must  be 
borne  in  mind  that  they  may  possibly  cause  the  most  serious  in- 
jury  by  rupture  at  the  neck  of  the  invagination  or  by  reducing  a 
gangrenous  intussusceptum.  Kough,  forcible,  ill-timed  proceed- 
ings will  do  more  harm  than  good  here  too.  If  the  invagination 
has  lasted  for  some  time,  if  it  has  become  fixed  and  chronic,  or  if 
there  are  signs  of  gangrene  and  impending  separation,  if  general 
peritonitis  or  perforation  is  present,  no  prudent  physician  will 
make  any  attempts  at  reduction. 

Let  us  finally  consider  the  different  operative  measures  which 
have  been  suggested  in  internal  strangulation.  The  mildest  of 
these  is  'puncture  of  the  intestines  with  a  fine  exploring  tro- 
car^ the  object  being  to  remove  the  accumulated  gas,  reduce  the 
intra-intestinal  pressure,  and  put  an  end  to  the  meteorism  Avhich 
often  causes  severe  dyspnoea.  A  fine  trocar — previously  disin- 
fected by  being  dipped  in  boiling  water — is  thrust  successively 
into  different  parts  of  the  abdomen,  which  give  a  tympanitic 
sound  on  percussion. 

The  instrument  does  not  always  penetrate  the  intestines ;  it 
sometimes  passes,  as  Piorry '  showed,  between  the  convolutions. 
The  escape  of  the  gas  through  the  fine  trocar  can  best  be  demon- 
strated by  the  small  flame  of  a  match.  This  operation,  which  has 
long  been  used  by  veterinary  surgeons  for  the  tympanites  of  cer- 
tain domestic  animals,  is,  if  carefully  performed  with  a  fine  dis- 
infected trocar,  quite  without  danger,  according  to  the  almost 
unanimous  opinion  of  all,"  and  brings  relief,  which,  if  often  only 
temporary,  is  still  very  considerable  to  the  patient.  It  may  also 
be  remembered,  that  in  twisting  of  the  sigmoid  flexure  the  torsion 
is  often  maintained  merely  by  the  meteorism,  and,  that  when  the 
abdomen  is  opened  and  the  intra-abdominal  pressure  removed, 
the  S-shaped  loop  sometimes  (Gay springs  back  at  once  into  its 


1  L'Union  med.  1871,  No.  109. 

» Discussion  in  the  Bulletin  de  I'Acad.  de  Med.  XXXVI.  p.  523. 
'Lend.  Path.  Soc.  Vol.  X.  153. 
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normal  position ;  consequently  the  direct  result  of  puncture  in 
sucli  and  similar  cases  miglit  possibly  be  to  overcome  the  stran- 
gulation. 

Afterwards  recourse  was  had  to  larger  trocars  (Fonssagrives) 
whicli  were  thrust,  on  the  contrary,  into  the  non-resonant  parts  of 
the  abdomen,  in  order  to  remove  the  liquid  faecal  masses  collected 
above  the  obstruction.  Puncture  was  afterwards  united  with 
aspiration  of  the  contents.  A.  Pare  is  said  to  have  punctured  a 
strangulated  hernia  with  a  trocar,  in  order  to  remove  the  fa3ces  ; 
Pingray,  in  the  seventeenth  century,  employed  this  measure  sev- 
eral times.  Van  Swieten,  Sharp,  and  others,  followed  the  same 
idea,  which,  however,  was  decidedly  rejected  by  Littre,  Boyer, 
Schuh,  and  especially  by  Nelaton.  On  the  other  hand,  Duplouy 
and  Dolbeau  published  several  cases  of  strangulated  external 
hernia  treated  successfully  in  this  way.  Cazin,  of  Boulogne,  also 
cured  an  internal  strangulation  by  puncture  and  aspiration  after 
Dieulafoy's^  method.  The  latter  and  Demarquai  used  the  same 
method,  under  the  same  circumstances,  with  great  relief  to  their 
patients ;  the  same  happened  to  Henry  Cooper  and  Gibson."  The 
two  latter  left  the  canula  in  place,  and  large  quantities  of  faeces 
"were  passed  through  it  for  several  days  ;  afterwards  the  wound 
was  enlarged  by  sponge  tents,  so  as  to  constitute  an  artificial  anus. 
Benoit'  recommended  this  operation — performed  usually  only 
upon  the  colon  and  caecum,  or  in  the  ileoceecal  region — as  with- 
out danger  (?). 

Finally,  we  have  to  consider  some  of  the  serious  operative 
measures  which  may  be  employed  in  occlusion  of  the  intestines 
when  the  chances  of  a  favorable  spontaneous  termination  of  the 
affection  grow  less  and  less.  My  work  would  extend  far  beyond 
its  established  limits  if  I  should  treat  in  detail  this  subject,  full 
statistics  of  which  lie  before  me.  The  operations  to  be  consid- 
ered are  : 

1.  Laparotomy,  undertaken  with  the  view  of  seeking  for  and 
removing  the  obstruction  which  causes  the  occlusion. 

'  Traite  de  I'aspiration  des  liquides  morb.  Paris,  1873,  p.  188. 
'  Brit.  Med.  Journ.  1857,  p.  147.  Gaz.  hebdom.  1857  and  1858. 
'  Th^se  de  Strasbourg,  1869.   See  also  the  debates  in  the  See.  de  Chirurgie  de  Paris, 
6.  Nov.  1873.  Gaz.  hebdom.  No.  46,  p.  737,  et  seq. 
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Opinions  concerning  this  operation,  wliicli  in  earlier  times 
was  known  and  employed  for  ileus  alone,  have  always  ^  differed 
extremely.  The  objections  raised  by  the  opponents  of  the 
operation  are  :  Laparotomy,  in  itself  an  exceedingly  dangerous 
operation,  is  performed  in  ileus  upon  a  patient  who  has  been 
exhausted  by  a  previous  extremely  severe  aifection,  and  who  is 
usually  so  little  able  to  withstand  it  that  the  chances  of  recovery 
are  rather  diminished  than  increased  by  the  operation,  and  the 
surgeon  is  exposed  to  the  danger  of  the  death  of  the  patient 
upon  the  table.  The  period  at  which  the  patient  and  physician 
decide  upon  the  operation  is  usually  so  late,  that  there  is  great 
probability  of  the  existence  of  general  or  extensive  local  peri- 
tonitis, numerous  adhesions,  and  gangrene  of  the  strangulated 
portion,  which  render  the  liberation  of  the  "volvulus"  impossi- 
ble. Furthermore,  during  the  search  for  the  obstruction  the 
intestine  may  suddenly  tear  and  the  fseces  pour  out  into  the 
peritoneum,  as  happened  to  Tessier,  Fergusson,  Billroth,  and 
others.  The  surgeon  has  often  failed  entirely  to  find  the  obstruc- 
tion, on  account  of  the  numerous  adhesions  binding  all  the  con- 
volutions together  (Stein,  Pirogoff,  Dupuytren,  Simon,  Hutchin- 
son). Finally,  pathological  anatomy  teaches  us  that  the  vol- 
vulus is  often  so  extraordinarily  complicated,  that  it  can  be 
unravelled  only  by  a  careful  study  of  the  specimen  after  its 
removal  from  the  cadaver.  Another  objection  is  the  uncertainty 
of  the  diagnosis.  Cases  are  known  (Wulff,"  Messer')  in  which 
acute  peritonitis  or  a  previously  latent  stricture  has  suddenly 
given  rise  to  all  the  symptoms  of  acute  incarceration.    The  sup- 


'  C.  Aurelianus  relates  that  Praxagoras  recommended  opening  of  the  abdomen  in 
passio  iliaca,  ' '  magnificam  autem  mortem  quam  curationem  maluisse "  (Acut.  Morb. 
Lib.  III.  C.  17,  274).  The  debates  in  the  Paris  Soc.  de  Chirurgie  upon  this  subject,  at 
the  end  of  the  last  century,  are  interesting.  Boinet  says  that  the  members  of  the 
Society,  after  debating  for  a  long  time,  came  to  the  conclusion  "  that  it  was  better  to 
leaye  the  patient  afEected  with  ileus  to  Providence,  even  if  the  case  was  hopeless,  than 
to  endanger  the  profession  and  authority  of  physicians  by  performing  laparotomy." 
Even  in  the  old  Indian  therapeutics  of  the  Brahminic  period,  opening  of  the  abdomen 
and  intestines  in  desperate  cases  of  ileus  is  mentioned.  (Rac&er^  Geschichte  der  Med.  I. 
Bd.  1.  Lief.  S.  23,  30.) 

Petersb.  med.  Ztg.  1867. 

»  Lond.  Path.  Soc.  XI.  110. 
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porters  of  laparotomy  maintain,  on  tlie  otlier  hand,  that  the 
medical  treatment  of  ileus  furnishes  the  worst  possible  results  ; 
that  very  often  the  death  of  the  patient  can  be  almost  certainly 
predicted  if 'there  is  any  further  delay  ;  that  the  cases  of  spon- 
taneous recovery  at  so  late  a  period  are  only  exceptional ;  and 
that  the  operation  is  the  last  attempt,  the  only  means  that  still 
offers  some  chance  of  saving  the  life.  It  is  true  that  the  opera- 
tion is  often  performed  too  late  ;  but  this  is  no  argument  against 
laparotomy  as  such,  but  only  a  warning  not  to  allow  the  favor- 
able period  for  the  operation  to  pass  by.  The  uncertainty  of  the 
diagnosis  does  not  prevent  the  operation  ;  we  have  only  to  make 
the  incision  in  the  linea  alba  if  the  seat  of  the  strangulation  is 
unknown.  If  the  obstruction  is  not  found,  if  the  volvulus  is 
gangrenous  or  inextricable,  the  establishment  of  an  artiticial 
anus  is  always  in  order.  If  peritonitis  is  found,  it  is  no  cause 
of  reproach  for  having  undertaken  the  operation  ;  rather  is  the 
other  reproach  avoided,  that  of  having  excited  it.  Buchanan, 
Hancock,  and  others  even  believe  that  the  cleansing  of  the  peri- 
toneal cavity  in  such  cases  is  an  advantage  to  the  patient. 
Ovariotomy  is  referred  to,  the  mortality  in  which,  at  first  forty, 
is  now  only  twenty  per  cent.  (Spencer  Wells),  and  it  is  argued, 
as  in  this  operation,  so,  too,  would  the  results  of  laparotomy  in 
ileus  gradually  improve,  if  it  was  performed  earlier  and  more 
frequentl}^  It  is  pointed  out  that  we  have  learned  that  the 
peritoneum  is  less  to  be  feared  when  the  operation  is  performed 
in  a  cleanly  manner,  and  care  is  taken  to  disinfect  the  instru- 
ments and  hands,  and  provide  for  the  escape  of  the  ' '  septic 
products  of  the  wound"  (Marion  Sims).  Finally,  statistics  have 
been  collected,  and  have  shown  that  favorable  results  of  lapa- 
rotomy have  not  been  so  very  uncommon  ;  but  it  has  not  ahvays 
been  remembered  that  it  is  more  common  to  publish  the  cases 
that  end  favorably.  Adelmann  found  that  laparotomy  in  ileus 
gave  a  mortality  of  fifty-four  per  cent.  ;  Delaporte,  of  forty- three 
per  cent.  My  larger  statistics  of  seventy-nine  cases  give  fifty-five 
deaths — seventy  per  cent.  The  most  favorable  cases  for  lapa- 
rotomy, as  it  is  easy  to  understand,  are  those  of  strangulation  by 
false  ligaments  and  internal  hernias  ;  incarcerations  by  a  diverti- 
cle  and  the  vermiform  appendix,  or  twistings,  are  less  favorable  ; 
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and  least  favorable  of  all  are  actual  knots,  adhesions,  kinks, 
and  conglomerations.  If  we  iind  an  obstruction  by  a  gall-stone, 
foreign  body,  etc.,  or  a  stenosis,  the  establishment  of  an  artificial 
anus  at  the  obstructed  point  can  alone  be  undertaken,  unless  the 
gall-stone  or  foreign  body  is  lodged  near  the  cascura  and  can  be 
forced  into  the  colon.  Laparotomy  should,  on  no  account,  be 
performed  if  the  symptoms  of  impermeability  have  developed 
gradually,  or  have  been  long  preceded  by  those  of  stenosis.  If 
the  symptoms  indicate  occlusion  of  the  upper  portion  of  the 
small  intestine — retracted  abdomen — and  if  the  impermeability 
has  occurred  acutely,  then,  if  an  operation  is  determined  upon, 
there  can  be  no  question  of  anything  but  laparotomy.  It  should 
be  rejected  in  chronic  invagination,  as  also  in  stenosis  ;  while  in 
acute  intussusception  the  chances  of  obtaining  a  cure  by  other 
means  are  so  great,  that  the  surgeon  should  seldom  decide  to 
perform  laparotomy.  Only  in  those  rare  cases  in  which  acute 
invagination  leads  to  an  early  and  permanent  occlusion,  can 
laparotomy  be  thought  of  for  the  relief  of  invagination,  and  in 
fact  favorable  results  have  been  obtained  under  such  con- 
ditions.^ 

2.  In  case  it  is  found  that  the  volvulus  cannot  be  withdrawn, 
or  that  it  is  gangrenous,  it  has  been  recommended  to  excise  it 
completely  (enterectomy),  and  then  either  to  unite  the  two  ends 
by  sutures  (Maisonneuve),  or  to  insert  the  upper  end  through  an 
opening  into  the  csecum  (Hacken),  and  to  ligate  the  other :  en- 
ter o-anastomos  is.  This  operation  was  performed  successfully 
by  Reybard '  in  1844,  and  twice  with  a  fatal  termination  by 
Maisonneuve,  and  now,  very  properly,  is  entirely  given  up. 

3.  Laparo-enterotomy.  Maunoury,  of  Chartres,  was  the  first 
to  call  attention,  in  his  well-known  thesis,  in  the  year  1819,  to 
the  establishment  of  an  artificial  anus  in  the  ileum,  in  cases  of 
internal  strangulation ;  but  he  limited  it,  as  did  Maisonneuve 
also  at  first,  to  those  cases  in  which,  after  laparotomy  had  been 
performed,  the  obstacle  could  not  be  found  or  removed.  Nelaton 

'  Hutchinson,  Verhdlg.  d.  I.  Congresses  d.  deutschen  Gesellsch.  f.  Chir.  Berl.  1873. 
Wi/son,  Americ.  Journ.  1836,  18.    Fuschius,  Joum.  f.  prakt.  HeUk.  1825.    See  also 
Adelmann,  1.  c,  p.  01,  and  my  work  upon  Invagination  of  the  Intestines,  1.  c,  p.  45. 
Gaz.  med.  de  Paris,  1844,  p.  490. 
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was  the  first  to  reject,  entii-ely,  tlie  search  after  the  seat  and 
nature  of  the  obstruction  with  the  intention  to  remove  it,  and, 
without  giving  any  attention  to  this,  to  confine  his  efforts  to  the 
establishment  of  an  artificial  anus  in  the  ileum  above  the  ob- 
struction, and  thus  allow  the  escape  of  the  accumulated  faeces, 
leaving  the  strangulation  itself  to  its  fate.  The  advantages  and 
disadvantages  of  this  method — the  most  suitable  name  of  which 
is  laparo-ileotomy — are  apparent.  The  advantages  are,  that  the 
peritoneum  is  injured  to  a  very  slight  extent,  and,  as  the  fold 
which  first  presents  itself  at  the  opening  is  at  once  used  for  the 
artificial  anus,  the  entrance  of  air,  or,  as  we  now  say,  the  entrance 
of  elements  capable  of  exciting  inflammation,  into  the  abdominal 
cavity  is  prevented.  The  operation  is  far  less  dangerous  than 
laparotomy,  and  easy  of  execution,  even  by  unskilled  surgeons. 
Its  disadvantages  are,  that  the  cause  of  the  occlusion,  the  stran- 
gulation, remains,  and  that  peritonitis,  starting  from  that,  gan- 
grene, and  perforation,  the  latter  accompanied  still  by  the 
escape  of  fa3ces,  may  ensue.  On  the  other  hand  are  the  disad- 
vantages of  an  artificial  anus,  which  must,  perhaps,  be  borne 
until  the  end  of  life — a  disadvantage,  which,  it  is  true,  cannot  be 
compared  with  the  preservation  of  life,  and  can  be  made  very 
tolerable,  as  we  know,  by  means  of  suitable  apparatus.  The 
danger  that  a  portion  of  the  intestine  lying  below  the  obstacle 
may  be  made  use  of  in  the  artificial  anus,  can  scarcely  be  said  to 
exist,  for  the  upper  portion  can  not  only  be  recognized  by  its  dis- 
tended condition,  but  it  projects  spontaneously  into  the  external 
incision.  The  artificial  anus  may  be  made  so  high  up  in  the 
ileum  that  the  shortness  of  the  portion  which  remains  applicable 
to  intestinal  digestion  and  absorption  is  incompatible  with  the 
preservation  of  life.  This  is  necessarily  the  case  when  the  occlu- 
sion itself  is  situated  high  up. 

If,  therefore,  the  insignificance  of  the  meteorisra,  limited,  per- 
haps, to  the  meso-  and  epigastrium,  indicates  an  occlusion  sit- 
uated high  up,  or  if  it  is  shown  by  the  retraction  of  the  abdo- 
men that  the  obstacle  occupies  the  duodenum,  possibly,  or  the 
uppermost  part  of  the  jejunum,  laparo-ileotomy  should  be  re- 
jected, and  if  any  operation  is  undertaken,  it  should  be  lapa- 
rotomy with  a  search  for  the  obstruction.    The  more  marked 
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and  general  tlie  meteorism,  the  greater  tlie  chance  of  success  in 
laparo-ileotomy.  Most  occlusions  occur  in  the  lowest  part  of  the 
ileum.  One  of  the  superior  loops  may  unfortunately  present  itself 
in  the  incision,  but  this  would  be  an  extremely  rare  exception 
if  we  should  follow  Nclaton's  advice,  based  upon  theory  and  ex- 
periments upon  the  cadaver,  and  always  i^erform  laparo-ileotomy 
in  the  right  iliac  region  with  an  incision  from  one  to  one  and  a 
half  inches  above,  and  parallel  with,  Poupart's  ligament.  Nela- 
ton  first  performed  the  operation  of  ileotomy  in  1840,  and  sub- 
sequently six  times,  thrice  with  success.  In  Grermany,  Thiingel 
was  the  first  (1853)  to  j)erform  it  successfully.  The  commenda- 
tions of  AVachsmuth,  Adelmann,  and  others  have  established 
its  precedence  over  laparotomy.  Still,  I  think  stress  must  be 
laid  upon  the  above  limitations  and  conditions.  In  chronic  inva- 
ginations, if  an  operation  is  to  be  performed,  laparo-ileotomy  is 
the  only  rational  one,  because  it  offers  the  chance  of  a  subse- 
quent separation  of  the  intussusceijtum  and  closure  of  the  arti- 
ficial anus. 

When  the  obstruction  is  situated  in  the  ascending,  transverse, 
or  upper  part  of  the  descending  colon,  instead  of  laparo-ileotomy, 
the  opening  of  the  caecum  from  within  the  abdominal  cavity, 
laparotyphlotomy,  has  been  recommended,  an  operation  Avhich 
was  first  performed  b}^  Pillore,  at  Rouen  in  1797,  and  in  all 
hitherto  six  times,  to  relieve  occlusion  of  the  intestines.  Littre 
advised  the  opening  of  the  sigmoid  fiexure  in  the  left  iliac  fossa 
from  the  abdominal  cavity  when  the  seat  of  the  occlusion  is  in 
the  rectum  or  lowest  part  of  the  sigmoid  fiexure,  "  Littre' s  colot- 
omy,"  "  laparocolotomy "  (first  performed  by  Duret  in  1793). 
For  an  occlusion  situated  higher  up  in  the  sigmoid  flexure,  Fine 
(1797  at  Geneva)  made  the  incision  midway  between  the  eleventh 
rib  and  the  crest  of  the  ileum,  and  laparocolotomy  in  the  descend- 
ing colon.  The  same  object,  opening  of  the  descending  colon, 
can  be  attained  by  an  extra-peritoneal  operation  in  the  lumbar 
region,  Araussat's  ^  or  lumbar  colotomy.  In  a  few  cases  lumbar 
colotomy  has  been  performed  upon  the  ascending  colon,  "right- 
sided,"  a  method  which  in  any  case  is  to  be  preferred  to  laparo- 


'  Improperly  known  also  aa  Callisen's  method. 
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typhlotomy.  The  question,  so  long  debated,  of  the  relative 
merits  of  Littre's  and  Aniussat's  colotomy,  can  now  be  easily 
answered ;  in  adults,  Amussat's  colotomy,  notwithstanding  its 
greater  operative  difficulties,  and  notwithstanding  the  greater 
objections  to  an  artificial  anus  in  the  lumbar  than  to  one  in  the 
iliac  region,  is  decidedly  to  be  preferred.  In  children,  on  the 
contrary,  Littre's  plan  is  to  be  adopted,  and  Amussat's  rejected. 

If  now  we  group  laparo-ileotomy,  -tj^phlotomy,  and  -colotomy, 
under  the  general  name  of  laparo-enterotomy,  my  statistics  (ex- 
cluding cases  of  Littre's  colotomj''  undertaken  for  the  relief  of 
atresia  ani)  contain  forty-five  cases  of  laparo-enterotomy  perform- 
ed on  account  of  occlusion  of  the  intestine.  Of  these,  twenty- 
eight  ended  fatally,  a  mortality  of  sixty-two  per  cent.  (The  mor- 
tality, according  to  Adelmann,  was  fifty-six  per  cent.,  Whitall 
sixty  per  cent.,  Delaporte  thirty-four  per  cent.),  Nelaton's 
laparo-ileotomy  and  Littre's  laparocolotomy  give  almost  the 
same  percentage  of  mortality  (sixty-one  per  cent.)';  laparo- 
typhlotomy  was  more  unfavorable.  Thirty-six  cases,  which  I 
have  collected  of  Littre's  colotomy  in  children,  give  a  mortality 
of  only  fifty  per  cent.,  proving  that  this  operation  yields  better 
results  upon  children  than  upon  adults.  I  refrain  from  discuss- 
ing the  reasons. 

Lumbar  colotomy  by  Amussat's  method  has  been  performed 
for  several  years  with  increasing  frequency,  especially  by  the 
English  surgeons  (Adams,  Ward,  Bryant,  Curling,  AUingham, 
Maunder,  Savory,  Laffan,  and  many  others),  and  has  given  un- 
expectedly favorable  results,  as  is  shown  by  the  latest  statistics, 
Erskine  Mason's,  according  to  which  one  hundred  and  two  cases 
of  this  operation  (upon  adults)  gave  a  mortality  of  only  thirty- 
three  per  cent. 

The  therapeutics  of  constriction  of  the  intestines,  if  we  ex- 
clude constrictions  of  the  rectum  that  are  open  to  surgical  treat- 
ment, are  mainly  prophylactic  and  palliative  :  prophylactic  to 
this  extent,  that  it  must  seek  to  avoid  everything  that  may  pos- 
sibly obstruct  the  stenosis  and  lead  to  impermeability.  Such 
patients  should  keep  their  bowels  as  regular  as  possible — mild 
laxatives  continued  for  a  long  time  are  suitable  ;  and  they  should 
avoid  the  danger  of  occlusion  by  observing  proper  dietetic  regula- 
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tions,  such  as  abstinence  from  food  that  produces  a  large  amount 
of  faeces,  avoidance  of  indigestible  substances  (fruit  pits,  etc.), 
and  a  too  exclusively  vegetable  diet.  If  to  the  symptoms  of  in- 
sufficient evacuation  of  the  contents  (which  may  co-exist  with 
diarrhoea)  there  are  now  added  severe  colics,  meteorism,  great 
prominence  and  active  movements  of  the  intestines,  as  seen 
through  the  abdominal  walls,  I  have  seen  under  such  circum- 
stances the  best  results  follow  the  early  use  of  opium,  because 
the  activity  of  the  bowels  is  thereby  regulated  and  proper  evacu- 
ations obtained. 

In  stenoses  which  cause  the  patient  intense  pain,  as  in  certain 
stenoses  of  the  rectum,  for  example,  those  due  to  compression,  or 
even  in  cancer  of  the  rectum,  an  artificial  anus  has  been  re- 
peatedly established  of  late  by  lumbar  colotomy,  and  in  other 
cases  by  ileotomy  after  Nelaton' s  method,  and  the  result,  as  the 
English  records  of  the  last  decade  clearly  show,  has  often  been 
to  at  least  prolong  life  and  render  it  more  endurable. 

Finally,  with  reference  to  chronic  coprostasis  and  •habitual 
constipation,  under  which  title  actual  stenoses  are  also  found,  it 
is  not  my  intention  to  detail  the  innumerable  remedies  and 
measures  that  have  been  recommended.  Many  dietetic  regula- 
tions with  reference  to  the  choice  and  avoidance  of  certain 
articles  of  food  and  drink,  suitable  modifications  of  the  most 
varied  Mnds  in  the  mode  of  life  and  habits  of  such  patients,  the 
long-continued  use  of  mild  laxatives  and  various  mineral  waters, 
of  fresh  and  salt  baths,  regular  attendance  upon  mineral  springs, 
baths,  and  cold-water  cures,  the  Swedish  movement  cure,  and 
electricity,  and,  finally,  a  great  number  of  the  most  different  drugs 
would  have  to  be  critically  examined.  The  correct  and  success- 
ful choice  of  these  remedies  depends  upon  the  study  and  recog- 
nition of  the  causes  of  the  habitual  constipation,  upon  the  clear- 
ness of  our  conceptions  of  the  mode  of  action  and  efficacy  of  the 
different  therapeutical  measures,  and  upon  a  consideration  of  the 
peculiarities  of  the  patient  himself. 
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Bamberger,  Krankheiten  des  chylopoetischen  Systems.  IT.  Aufl.  Eiiangen.  1864,  p. 
431. — nan  Beiieden,  M6ni.  suv  les  vers  intestinaux.  Paris.  1858. — Bremser,  Le- 
bencle  Wurmer  im  lebenden  Mcnschen.  Wien.  1819. — Cobhold,  Entozoa.  Lon- 
don, 1864,  and  Supplement,  1869. — Davaine,  Trait6  des  Entozoaires,  etc.  Paris. 
1860. — Kiichenmeistei',  Die  in  und  an  dem  Korper  des  lebenden  Menschen  vor- 
kommenden  Parasiten.  Leipzig.  1855. — Leuckart,  Die  menschliclien  Parasiten. 
Leipzig  u.  Heidelberg.  1863. 

Reference  will  be  made  in  the  following  pages,  at  the  proper  places,  to  the  more 
i  important  works  on  this  subject,  from  amid  the  mass  of  ancient  and  modem  litera- 
t  ture.   For  further  information  as  to  the  older  literature,  consult  Davaine. 


Introduction. 

The  history  of  intestinal  parasites  reaches  back  to  the  very 
•  earliest  times  ;  there  were  then,  however,  but  few  forms  known, 
:  and  the  greatest  ignorance  prevailed  with  regard  to  every  tiling 
concerning  them.    The  Greeks  distinguished  three  sorts  only, 
I  the  tape-worm  {ekfjLcvi  irXareXa,  raivia)^  the  round-worra  {eX/j,tv<; 
<  <rrpoyyv\,7}),  and  the  thread-worm  {aa-Kapk),  which  three  species 
'  we  find  mentioned  in  Hippocrates  and  Aristotle.    Some  of  the 
:  Romans,  on  the  other  hand,  as  for  instance  Celsus  and  Pliny, 
■  recognized  only  two  species,  broad-  and  round-worms  ;  while 
'  Galen  again  distinguishes  three  forms.     Finally,  the  Arabian 
physicians  looked  upon  the  single  specimens  of  the  tape-worm 
as  a  separate  species,  and  this  last  idea  was  pretty  generally 
held  up  to  the  seventeenth  century.     It  was  not  till  more 
!  modem  times,  nor  indeed  till  the  present  day,  that  more  accii- 
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rate  information  was  acquired,  both  as  regards  the  immense^ 
variety  of  forms  and  as  to  their  natural  history.  It  would  lead 
us  too  far  to  consider  at  present  the  many  speculations  that 
have  been  made  about  their  nature  and  origin,  though  such  an 
investigation  could  not  fail  to  be  most  instructive. 

Of  the  animal  parasites  which  take  up  their  abode  in  man, 
and  whose  number  is  about  fifty,  twenty-one  inhabit  the  intes- 
tinal canal.  It  is  probable,  however,  that  our  knowledge  in  this 
respect  is  not  yet  complete,  but  rather  that  the  number  will  be 
increased,  especially  by  observations  made  in  countries  outside 
Europe,  as  soon  as  those  making  them  are  possessed  of  the  neces- 
sary preliminary  information. 

Thus  Bilharz  has  readily  found  out  several  new  parasites  in  Egypt.  Even  at 
home  such  discoveries  may  from  time  to  time  be  made,  and  there  is  now  in  the 
Pathological  Institution  in  Erlangen  a  specimen  of  a  still  undetermined  species  of 
Ttenia  which  was  expelled  from  a  child. 

Of  the  twenty-one  intestinal  parasites^  three  are  infusoria, 
nine  belong  to  the  tape-worm  class,  two  to  the  suctorial,  and 
seven  to  the  round-worm  class. 

I.  Infusoria. 

1.  Cercomonas  intestinalis. 

2.  Balantidium  coli. 

3.  Psorospermia. 

II.  Tape-worms. 

4.  Tcenia  solium. 

B.      "     saginata  (or  mediocanellata). 

6.  "  cucumerina. 

7.  "  nana. 

8.  "  flavopunctata. 

9.  "  Madagascariensis. 

10.  BotJiriocephalus  latus. 

11.  "  cordatus. 

12.  Undetermined  species  (in  Erlangen). 


"The  work  of  Usch,  on  "  AmoebsB  in  the  Intestines."  (Virch.  Arch.  65,  S.  196), 
which  tends  to  corroborate  a  doubtful  observation  of  Lambl's,  arrived  too  late  for  me  to 
make  use  of  it. 
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III.  Leech  Tribe. 

(TrematodaJ.) 

13.  Distomum  crassum. 

14.  "  heteropliyes. 

IV.  Round-worms. 

16.  Ascaris  lumhricoides. 

16.  Ascaris  mystax. 

17.  Oxyuris  mrmicularis. 

18.  TricJiocephalus  dispar. 

19.  Tricliina  spiralis. 

20.  AncJiylostomum  duodenale. 

21.  Ecliinorrhyiiclius  gigas. 

Of  these  twenty- one  parasites  only  the  eight  whose  names  are 
printed  in  larger  type  are  peculiar  to  man.  The  rest  are  either 
parasites  of  the  domestic  animals  found  occasionally  in  man, 
or  have  been  found  so  seldom  in  the  human  intestine  (in  some 
cases  only  once),  that  some  other  animal  must  be  looked  upon 
as  their  true  host. 

Cobbold's  TsBiiia  lophosoma,  as  well  as  Kiichenmeister's  Hottentot  Taenia,  are 
only  deformed  examples  of  the  ordinary  Tienia,  and  will  be  noticed  under  that 
head. 

Kiichenmeister  has  suspected  the  presence  of  Taenia  echinococcus  in  the  small 
intestine  of  man,  but  it  has  never  as  yet  been  demonstrated  there  (vide  Vol.  III.  p. 
562  of  this  Cyclopaedia). 

Our  knowledge  of  the  geographical  distribution  of  the  intes- 
tinal parasites  is,  in  spite  of  numerous  observations  scattered 
here  and  there  through  our  literature,  very  imperfect.  For  up  to 
the  present  time  sufficient  attention  has  nowhere  been  directed  to 
the  subject ;  still  less  are  we  possessed  of  any  exact  statistics  of 
the  relative  frequency  of  the  several  species  in  different  countries. 

Quite  as  general,  and  therefore  as  little  deserving  confidence, 
are  the  statements  as  to  the  frequency  with  which  each  form  is  met 
at  different  ages  and  in  different  sexes.  My  experience,  founded. 
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it  is  true,  on  a  comparatively  small  number  of  cases,  tends  flatly 
to  contradict  some  of  tlie  views  held  up  to  the  present  time,  espe- 
cially about  round-worms.  Thus  the  general  idea  is,  that  round- 
worms and  thread-worms  are,  out  of  all  proportion,  more  com- 
inon  in  children  ;  the  following  table  of  statistics  shows  that 
they  are  quite  often,  indeed  oftener,  met  with  in  adults. 

The  following  table  of  statistics,  founded  on  post-mortems  made  by  Professor 
Zenker,  in  Erlangeu  and  Dresden,  is  taken  from  K.  Miiller's  Dissertat.  inaugur. 
Erlangen.  1874. 

I.  Erlangen.  1862-1873. 

Number  of  Cases  of 

Post-mortems.  Ascaris.  Oxyuris.  TricJiocephalits. 

Men                               845  93  =  11^  113  =  13.4^  107  =  12.7^ 

Women  513  81  =  15.7^  57  =  11.1^  69  =  13.5^ 

Cliildren  (under  15  years)  397  53  =  13.3;^  43  =  10.8^  19  =  4.8^ 


Total,         1755         227  =  12.9^       213  =  12.13^       195  =  11.11^ 

In  this  table  the  results  of  138  post-mortems  made  on  patients  at  the  Insane 
Asylum,  which  gave  much  higher  percentages,  are  not  included.  In  every  one  of 
these  cases  one  or  more  varieties  of  worms  were  found ;  in  135  cases  round- worms 
were  found  in  the  following  combinations : 

1.  Ascaris  lumlricoides  :  alone   14 

With  Oxyuris   6 

"    Trichocephalus   8 

I  "    Oxyuris  and  Trichocephalus   11 

—  ci   

o  o 

^    w  39 


^     .          2.  Oxyuris  vermicularis :  alone  35 

^    ^  With  Trichocephalus   26 

^  Total,  61 

(/)    ~  3.  Trichocephalus  dispar  :  alone,  85. 

'-'    V  Ascaris  39,  Oxyuris  52,  Trichocephalus,  80. 


-J 


C3 

—        n.   Dresden,  1852-1862. 


M.  of  Post-mortems.         Ascaris.  Oxyuris.  Trichocephalus. 

Men                1164               95  =   8.1%  24  =  2.1^         35  ■=  3,< 

Women             739               70  =   9.5^  19  =  2.5^         11  =  1.5^ 

Children             36                15  =  41.6^  0=    0%          ^  = 

Total,     T939              180  =   9.1j«  43  =  2.1%         50  =  2.5^ 

Since  I  have  entered  upon  my  appointment  at  Kiel,  782  posb-mortems  have  been 

made  at  the  Pathological  Institute.    As  a  general  rule  attention  was  paid  to  the 


INTRODUCTIOlf. 


673 


absence  or  presence  of  worms,  and  when  tlicy  were  found  it  was  noted  doM'n.  Tho 
following  sl-atistical  survey,  though  founded  on  a  comparatively  small  numljer  of 
cases,  is  of  importance  on  account  of  the  present  great  dearth  of  reliable  material. 


Number  of  post-mortems  from  October  1,  1872,  to  September  30,  1875   782 

Untrustworthy,  ...  52  ) 
Under  six  months  old,  119  f 

Leaving  for  our  purpose   611 

Of  these  266  were  men  and  126  or  47.3  were  infested  with  para- 

194        women  96  or  49.4  sites. 

151         children  under  15         69  or  45.7 

Total,     611  291  =  47.6^ 

Ascaris  lumbricoides :  alone   33 

Was  found  with  Oxyuris   16 

"     Trichocephalus   26 

"     Oxyuris  and  Trichocephalus   34 

Total,  108 

2.  Oxyuris  vermic. :   alone   57 

With  Ascaris  16 

"    Trichocephalus   35 

"   Ascaris  and  Trichocephalus   34 

Total,  142 

3.  Trichocephalus  dispar:  alone   90 

With  Ascaris   26 

"    Oxyuris   85 

"   Ascaris  and  Oxyuris   34 

Total,  185 

Thus,  in  the  611  post-mortems  : 

Ascaris  lumb.  was  found  in   17.7^ 


Oxyuris  vermic.  "    23.2^ 

Trichocephalus  dispar.  "    dO.6% 

Kound- worms  "    47.6,^ 

Age  of  the  youngest  individual,  with :  Ascaris,  2  years ;  Oxyuris,  5  weeks ; 
Trichocei)halus,  11  months.  The  age  of  the  eldest  with  :  Ascaris,  78  years  ;  Oxyuris, 
82  years ;  Trichocephalus,  89  years. 

Now,  tliougli  great  attention  was  given  when  searching  for 
the  worms,  nevertheless  the  above  figures  are  below  the  truth ; 
for  some  of  the  post-mortems  were  made  by  inexperienced  hands 
and  eyes ;  further,  in  private  houses  the  intestines  were,  for  other 
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reasons,  not  all  opened,  or  the  surroundings,  especially  with  re- 
gard to  light,  were  often"  most  unfavorable  ;  and  finally,  single 
examples,  especially  of  Oxyuris,  often  escaped  observation. 

Statistics,  founded  on  post-mortems,  are  of  less  use  for  deter- 
mining the  frequency  of  tape-worms  ;  for  a  person  afflicted  with 
one  of  these  parasites  soon  becomes  aware  of  it  and  takes  steps 
to  rid  himself  of  his  guest. 

In  Thiii'ingen,  according  to  Conta',  one  inhabitant  out  of 
every  3,315  has  a  tape- worm  ;  while  in  the  four  medical  districts 
of  Eisenach,  Apolda,  Jena,  and  Weimar,  one  out  of  every  486  is 
similarly  afflicted. 

A  calculation,  based  on  the  amount  of  the  most  common 
medicines  used  for  tape- worm,  which  were  sold  by  the  apotheca- 
ries in  the  town  of  Hannover during  a  period  of  three  years, 
gives  an  average  of  1,841  tape-worm  patients  annually.  If  we 
subtract  two-sevenths  of  this  number  as  occurring  in  country 
people,  there  remain  1,431  tape-worm  patients  in  a  town  of  about 
70,000  inhabitants,  or  one  in  every  forty-eight,  which  is  some- 
thing over  two  per  cent. 

Accounts  that  now  and  then  find  their  way  into  our  literature  seem  to  indicate 
that  tape-worm  is  quite  as  frequent  in  other  places  as  it  is  in  Kiel  and  Erlangen. 
Thus  Lambl,'  when  making  extensive  observations  on  fteces  in  Prague,  very  fre- 
quently met  with  the  egg  of  the  three  varieties  of  round- worms.  Kyber,*  of  Dor- 
pat,  says:  "The  frequent  presence  of  round-worms  in  the  intestines  of  those  who 
had  died  of  cholera,  did  not  escape  the  older  investigators.  The  niunber  that  is 
sometimes  found  is  quite  astonishing."  The  rare  and  peculiar  form  of  the  fruit  of 
the  cholera  fungus,  said  by  Hallier  "  only  to  be  found  in  the  intestine,"  he  holds 
to  be  nothing  but  the  eggs  of  the  Bothriocej^halus.  Among  482  post-mortems 
made  by  Cruse,^  at  Dorpat,  Ascaris  lumbricoides  was  found  in  9.9  per  cent., 
of  whom  8  per  cent,  were  men,  and  12.4  per  cent,  women;  Bothriocephalus  latus 
he  found  in  6  per  cent.  Ascaris  lumbricoides  must  be  very  common  in  Aix-la- 
Chaijelle,  or  Debey "  would  certainly  not  have  found  their  eggs  so  constantly  in  the 


'  Zeitschrift  fiir  Epidemiolog:ie,  I. 

'  Ueber  Schlachthauser  mit  besonderer  Rucksiclit  auf  die  Verhaltnisse  in  Hannover. 

18G5,  p.  32. 

3  Prager  Vierteljahrschrift.  Gl.  p.  43,  1859. 
"  Dorpater  med.  Zeitschrift,  IIL  p.  75.  1873. 
'  Dorpater  med.  Zeitschrift,  IL  p.  315. 
« Deutsche  Klinik.  18G7.  Nos.  1  and  2  (and  5). 
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evacuations  of  cholera  patients,  as  to  be  led  to  think  they  were  a  cholera  fungus. 
Similarly  the  plates  that  have  been  given  by  Swayne,  Budcl,  and  Brittan,'  of  a 
cholera  fungus  which  they  found  in  the  evacuations  of  cholera  patients,  show  that, 
for  the  most  part,  it  is  notliing  but  the  eggs  of  the  Ascaris,  Oxyuris,  and  Trichoceph- 
alus,  and  prove  the  great  frequency  of  these  parasites  in  England.  Out  of  thir- 
teen post-mortems  made  by  Roderer  and  Waglerj^  in  Gottingen,  in  twelve  Ascaris 
luuib.,  and  in  six  Trichocephalus  were  found. 

It  is  much  to  be  wished  that  wherever  the  opportunity  is 
afforded  of  observing  whether  parasites  are, present  or  not,  the 
slight  trouble  necessary  may  not  be  shirked.  A  glance  into 
the  csecum  will  tell  us  at  once  whether  Oxyuris  or  Trichocephalus 
is  present ;  but  it  is  necessary  to  open  the  whole  of  the  small 
intestine  to  find  round-worms  or  tape-worms. 

As  to  the  mutual  effect  that  the  different  species  have  on  each 
other,  it  is  certainly  not  true,  as  was  formerly  held,  that  some 
species  mutually  exclude  each  other.  On  the  contrary,  we  fre- 
quently find  several  different  species  in  the  same  intestine  ;  this 
is  especially  true  of  the  three  common  round- worms,  the  Ascaris, 
Oxyuris,  and  Trichocephalus,  which  are  very  often  found  in  com- 
pany (vide  p.  672,  and  673).  In  like  manner  we  may  meet 
tape-worms  in  company  with  these,  and  even  the  different 
varieties  of  tape- worms  may  take  up  their  abode,  side  by  side,  in 
the  same  intestine. 

I  have  often  observed  in  patients  under  treatment  for  tape-worm,  that  numbers 
of  Ascarides  were  expelled  along  with  the  segments  of  the  tape-worm ;  less  fre- 
quently I  have  observed  the  expulsion  of  round-worms  ;  but  never,  up  to  the  pres- 
ent time,  Trichocephali ;  this  last  is  obviously  due  to  the  greater  power  of  resist- 
ance possessed  by  the  latter. 

In  animals  we  often  see  numberless  round-worms  and  tape-worms  together. 

Etiology. 

The  first  condition  necessary  for  the  development  of  a  parasite 
in  the  intestine  is  of  course  the  introduction  of  eggs,  embryos, 
or,  in  the  case  of  parasites  which  change  their  abode,  of  young 

'  London  J.  of  the  Med.  Sciences,  1849. 1,  p.  1048,  pi.  1  and  2.  {Robin,  Veget.  par- 
asit.  p.  076,  pi.  12 — but  especially  Lewis.  A  report  of  the  microscopic  objects  found 
in  cholera  evacuations.    Calcutta,  1870.) 

"De  morbo  mucoso.  Gottingen.  1762. 
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forms  ;  or,  where  there  is  an  alternation  of  generation,  of  the  ani- 
mal in  the  corresponding  (earlier)  stage  of  its  development.  The 
means  by  which  they  find  their  way  into  the  digestive  canal  are 
very  various.  In  the  great  majority  of  cases  they  are  introduced 
with  the  food,  which  may  have  been  contaminated  with  them,  or 
which  may  be  the  natural  habitation  of  the  young  forms  or  of 
the  animal  when  in  a  previous  stage  of  development. 

The  question  of  spontaneous  generation  from  the  unhealthy 
humors,  or  from  metamorphosis  of  portions  of  the  intestine 
or  its  contents,  naturally  does  not  nowadays  demand  our  con- 
sideration. Similarly  we  speak  no  more  of  helminthiasis  ;  there 
is  no  longer  such  a  thing  as  a  tendency  to  breed  worms,  a  worm 
diathesis,  a  morbus  verminosus,  as  the  older  writers  used  to  call 
it,  who  even  went  so  far  as  to  talk  of  a  worm  disease  without 
worms  being  present.  Of  course  we  must  not  leave  out  of  con- 
sideration the  many  personal  and  local  conditions  which  are 
either  favorable  for  the  acquisition  of  a  parasite,  or  are,  on  the 
contrary,  hostile  to  it.  All  such  conditions  are,  however,  to  be 
looked  on  as  external,  and  not  caused  by  any  diseased  condition 
of  the  body.  Many  unhealthy  conditions  of  the  digestive  canal 
may  have  an  influence,  but  it  is  more  a  negative  one.  Thus,  in 
cases  where  there  is  diarrhcBa,  the  germs  of  the  parasite  seem  to 
find  it  harder  to  obtain  the  conditions  favorable  to  their  further 
development,  perhaps  from  not  getting  the  repose  necessary  to 
rest  and  fix  themselves. 

Of  116  persons,  who,  in  the  year  1874,  were  found  to  be  free  from  parasites,  51 
suffered  from  some  intestinal  complaint,  which,  in  a  large  majority  of  the  cases, 
was  tubercular  ulceration. 

The  idea  of  an  hereditary  tendency,  as  was  formerly  seriously  held,  can  now  no 
longer  be  entertained.  The  accounts  that  have  been  given  of  finding  intestinal  para- 
sites in  newly-born  babies,  are  founded  on  an  error,  for  either  the  things  supposed 
to  be  parasites  were  not  such,  or  they  did  not  come  from  the  newly-born  infant. 

The  occuiDation  of  the  individual  has  considerable  influence 
in  predisposing  to  the  acquisition  of  certain  species  of  worms. 
Thus  persons  who  are  engaged  in  the  preparation,  sale,  or  dress- 
ing of  animal  food,  are  especially  afilicted  with  tape- worm.  The 
degree  of  culture  that  people  possess,  and  the  habits  and  cus- 
toms dependent  on  it,  have  a  very  powerful  influence.  For  clean- 
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liness  in  general,  and  especially  with  regard  to  eating  and 
drinking,  is  directly  dependent  on  it.  And  tlms  we  see  that 
nations  which  possess  but  little  cultivation  suffer  greatly  from 
parasites  of  every  description  ;  so  much  so,  indeed,  that  among 
them  it  is  quite  the  exception  to  find  any  one  who  is  quite  free 
from  them. 

The  seasons  of  the  year  seem  to  influence,  in  many  ways,  the 
acquisition  of  intestinal  parasites  ;  the  changes  in  the  habits  of 
life,  dependent  on  the  variation  in  the  weather,  which  have  most 
influence  in  temperate  and  cold  climates,  are  of  less  moment,  but 
must  not  be  looked  on  as  of  no  importance.  Of  much  more 
importance  is  the  influence  heat  has  in  the  development  of  the 
eggs  of  many  species  of  worms.  Thus  it  is  only  after  being 
exposed  for  a  considerable  time  to  the  influence  of  warmth  that 
the  eggs  of  the  round-wonn  show  any  progress  in  development, 
while  they  remain  quite  stationary  if  placed  in  a  low  tempera- 
ture. 


General  Pathology. 

Intestinal  parasites  played  a  most  important  part  in  the 
pathological  anatomy  of  the  ancients,  owing  to  the  great  igno- 
rance of  that  branch  which  then  prevailed  among  the  profession. 
For,  on  the  one  hand,  while  they  were  unable  to  make  out  any 
other  change  in  the  normal  condition  of  the  parts,  the  intestinal 
parasites  were,  on  account  of  their  number  and  frequency,  found 
in  nearly  every  case.  What  could  therefore  be  more  natural, 
than,  in  the  absence  of  any  other  ascertainable  cause,  to  hold 
them  responsible  for  all  the  symptoms  of  the  disease  ;  and  thus 
diseases  of  every  description  were  put  down  as  worm  diseases. 
Such  ideas  nowadays  pervade  only  the  country  people,  though 
here  and  there  they  still  find  sympathizers  amongst  the  pro- 
fession. Now,  indeed,  we  are  in  danger  of  running  to  the  other 
extreme,  with  Bremser  and  others,  who  consider  the  parasites  as 
perfectly  harmless  guests,  though  there  is  little  likelihood  of  our 
going  so  far  as  to  look  on  them  as  the  guardian  angels  of  chil- 
dren, ever  ready  to  help  them  in  their  time  of  need.    This  idea 
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was  lield  hy  Jordens^  and  others  o^  the  older  writers,  in  order 
to  satisfy  their  own  teleological  wants. 

In  a  large  number  of  cases,  the  presence  of  intestinal  parasites 
does  not  give  rise  to  sufficient  disturbance  to  lead  to  their  pres- 
ence being  detected.  Innumerable  persons  entertain  greater  or 
less  numbers  of  such  guests  for  years,  without  ever  being  made 
aware  of  their  presence  except  by  accident. 

We  are  not,  however,  on  this  account,  justified  in  denying,  a 
priori,  that  they  can  have  any  bad  ei?ect.  There  are  numerous 
ways  in  which  such  an  influence  may  make  itself  felt.  The 
latest  investigations  about  the  disease  caused  by  the  Anchylosto- 
mum,  show  us  how  seriously  they  may  sometimes  interfere  in 
the  animal  economy. 

The  general  drain  on  the  system,  caused  by  the  amount  of 
fluids  consumed  by  the  parasites  as  nourishment,  is  of  less  im- 
portance. The  average  weight  of  six  examples  of  Tfenia  solium 
was  ten  grammes,  the  maximum  being  19.9,  and  the  minimum 
5.1  grammes.  The  average  weight  of  eight  specimens  of  Taenia 
saginata  was  42  grammes,  the  maximum  being  64  and  the  mini- 
mum 31  grammes.  Now,  since  a  tape-worm  requires  at  least 
eight  weeks  to  arrive  at  maturity,  the  total  loss  to  its  host  could 
not  possibly  exceed  64  grammes,  and  is  therefore  quite  insigniii- 
cant.  In  all  probability  the  same  is  true  of  the  other  varieties, 
with  the  exception  of  the  Anchylostomum  duodenale. 

The  weights  of  TiEiiia,  just  given,  arc  undoubtedly  too  small,  for  the  worms  were 
taken  from  two  patients,  of  whom  one  had  two  and  the  other  four.  It  appears  to 
me  that  in  such  cases  the  worms  are  not  so  fully  developed  as  when  they  occur 
singly.  At  the  time,  I  had,  however,  no  other  perfect  and  fresh  specimens  at  my 
disposal. 

Mechanically^  as  foreign  bodies,  endowed,  in  addition  with 
the  power  of  voluntary  motion,  the  intestinal  parasites  must 
produce  a  certain  amount  of  irritation  of  the  intestinal  mucous 
membrane.  Nervous  affections  have  especially  been  put  down  to 
their  action,  and  looked  upon  as  reflex  phenomena.  Indeed,  there 
seems  to  be  no  reason  why  such  phenomena  should  not  be  pro- 
duced by  parasites,  in  the  same  way  as  we  see  them  produced 


'  Entomologie  u.  Helminthologie  des  mcnscUiohen  Kiirpers.  Hof,  1802. 
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both  physiologically  and  pathologically.  They  are  also  said  to 
cause  neuralgia,  which  Kratz^  has  specially  observed  during  the 
iirst  few  days  after  infection  with  Trichinte.  The  larger  species 
have  been  further  accused  of  giving  rise  to  intestinal  obstruction, 
being  able,  it  is  said,  when  entangled  into  a  ball,  to  close  me- 
chanicall}^  the  whole  calibre  of  the  intestine.  Davaine  very 
properly  considers  this  an  erroneous  idea  ;  for,  cases  have  been 
known  where  the  intestine  was  literally  crammed  with  hundreds 
of  round-worms,  and  still  the  cii'culation  of  the  chyme  through 
the  interspaces  was  not  in  the  least  interfered  with.  Just  as 
little  can  we  admit  that  the}'  have  the  power,  with  the  exception 
of  the  Anchylostomum  and  the  Echinorrhynchus,  of  injuring  or 
piercing  the  healthy  intestinal  walls.  Even  where  this  is  diseased, 
more  especially  ulcerated,  it  still  remains  more  than  doubtful  if 
they  possess  this  power ;  and  the  fact,  that  they  have  been  found 
in  the  peritoneum,  in  cases  of  intestinal  perforation,  speaks  more 
for  the  frequency  with  which  they  are  present  in  the  intestine, 
tlian  for  their  power  of  doing  injury.  In  cases  where  perfora- 
tion of  the  intestine  has  already  taken  place,  they  may  prove 
injurious  by  escaping  with  the  contents  of  the  intestine  into 
the  peritoneum,  and  by  their  active  movements  preventing  the 
occurrence  of  partial  adhesive  peritonitis,  thus  increasing  the 
liability  to  an  attack  of  general  peritonitis. 

It  is  very  questionable  if  any  of  the  intestinal  parasites  are 
capable  of  doing  any  injury  by  means  of  chemical  action,  as 
Huber'  supposes  to  be  the  case  with  Ascaris  lumbricoides,  and 
Friedreich '  with  Trichinae. 

Many  other  of  their  effects  will  be  enumerated  when  treating 
of  the  different  species. 

It  is  only  in  the  case  of  Anchylostomum  duodenale  that  we 
can  be  certain  of  the  diagnosis  that  some  parasite  is  present 
from  the  symptoms  alone.  In  the  case  of  all  the  other  varieties 
the  symptoms  are  not  characteristic  enough  to  enable  us  to  make 


'  Die  Trichinenepidemie  in  Hedersleben.  Leipzig,  1866,  p.  83.  Also  in  Vol.  Ill,  p. 
034,  of  this  Cyclopajdia. 

'  Deutsches  Archiv  f.  klin.  Medicin.  VII.,  p.  450.  1870. 
'  Ibid.  JX.  p.  465.  1872. 
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a  diagnosis,  and  it  is  only  by  observing  the  escape  of  the  animals 
themselves,  or  their  eggs,  that  we  can  arrive  at  certainty. 

Owing  to  the  amazing  fertility 
of  these  parasites,  we  have  in  tlie 
eggs,  which  they  throw  off  within 
the  intestine,  and  which  are  passed 
with  the  faeces,  an  excellent  means 
of  identification,  and  by  which, 
with  the  exercise  of  a  little  care, 
we  are  able  to  diagnose  with  cer- 
tainty their  presence  in  a  patient 
during  life.  Tlie  higher  up  in  the 
intestinal  canal  the  worm  has  taken 
up  his  abode,  the  harder  it  is  to 
demonstrate  by  means  of  the  micro- 
scope the  presence  of  eggs,  and  it 
becomes  easier  in  proportion  as  the 
worm  is  nearer  the  lower  end  of 
the  intestine.  For  in  the  former 
case  the  eggs  are  mixed  thoroughly  with  the  faeces,  while  in  the 
latter  they  are  confined  to  the  superficial  laj^'ers,  or  even  to  the 

layer  of  mucus  with  which  they  are 
covered.  The  eggs  of  the  different  spe- 
cies are  readily  distinguished  by  their 
size  and  shape.  The  ones  that  demand 
chief  attention  are  those  of  the  three 
varieties  of  round-worms  and  tape- 
worms ;  next,  those  belonging  to  the 
two  varieties  of  Distoma,  Avhich  inhabit 
the  gall  ducts,  and  whose  eggs  are  in- 
troduced with  the  gall  into  the  intes- 
tine ;  and  lastly,  the  eggs  of  the  An- 
chylostomum  duodenale.  In  the  ac- 
companying woodcuts  these  eggs  are 
given,  magnified  about  350  diameters. 

T\\ii  prognosis  is  almost  absolutely 
favorable,  for  it  is  alwaj^s  possible  to 
expel  the  intruder.    Indeed,  it  would 
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appear  as  if  tlie  parasite  at  last  disappeared  spontaneonsly  with- 
out any  interference  on  the  part  of  the  doctor,  though  we  are  as 
3-et  quite  in  the  dark  as  to  the  age  to  which  they  attain,  or  what 
length  of  time  they  spend  with  their  host.  It  is  a  very  common 
thing  to  see  round- worms  especially,  expelled  during  the  course 
of  an  acute  disease,  and  from  this  fact  the  conclusion  has  been 
drawn  that  the  worms  themselves  feel  the  inlluence  of  the 
disease.  It  is  much  more  probable,  if  the  observation  itself  is 
true,  that  their  expulsion  is  due  to  the  fact,  that  during  acute 
diseases  the  amount  of  nourishment  taken  by  the  patient  is 
reduced  to  a  minimum. 


The  Ti'eatment 

must  be  adapted  to  the  different  species,  and  should  be 
foimded  on  an  intimate  acquaintance  with  the  habits  and  the 
development  of  each  variety.  Measures  that  will  cause  the 
expulsion  of  one  species  can  be  borne  without  inconvenience  by 
another  (see  the  section  relating  to  Oxyuris). 

A  rational  prophylaxis  must  be  founded,  like  the  treatment, 
on  an  accurate  knowledge  of  the  natural  history  of  the  parasites. 
Unfortunately,  we  have  not  as  yet  a  thoroughly  clear  insight  into 
the  etiology  and  development  of  all  the  different  species.  Speak- 
ing in  general  terms,  we  may  say  that  cleanliness  in  food  and 
drink,  as  well  as  in  the  house  and  kitchen,  is  what  we  must  rely 
on  most  to  protect  us  from  invasion.  A  more  general  diffusion 
of  a  knowledge  of  natural  history,  as  well  as  instruction  in 
rational  diet  and  hygiene,  is  at  present  urgently  required. 

Numbers  of  the  smaller  animals  have  been,  and  still  are, 
looked  on  as  occasional  parasites  of  man.  It  is  hardly  necessary 
to  say  that  all  such  accounts  are  founded  on  intentional  or  unin- 
tentional deceptions,  hysterical  patients  being  especially  prone 
to  endeavor  to  deceive  the  doctor  in  this  respect.  There  are, 
besides  such  so-called  pseudo- parasites,'  many  other  sources  of 
error.  Thus,  pieces  of  undigested  arteries  or  nerves  of  meat  taken 


'  Jordens  givea  a  full  enumeration  of  such  pseudo -parasites  in  his  work  "  Entomologie 
tind  Helminthologie,  etc.,"  1802. 
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as  food,  the  slieafcli  in  wliicli  the  fruit  of  the  orange  is  contained, 
and  other  indigestible  substances,  as  well  as  tougli  strings  of  mu- 
cus, in  cases  where  tliere  is  chronic  catarrh  of  the  large  intestine, 
may  all  be  mistaken  for  worms.  It  is  not,  however,  very  difficult 
to  avoid  such  mistakes  by  examining  the  substances  carefully. 

Infusoria. 

Cercomonas  Intestinalis. 

The  Cercomonas  intestinalis  is  a  pear-shaped  animal,  from 
0.008  to  0.01  millimeter  long,  and  furnished  with  a  thread-like 
appendage  like  a  whip  at  the  front  of  its  body,  which  measures 
from  0.003  to  0.004  millimeter.  From  its  hinder  part  projects 
a  tail-like  elongation,  about  as  long  as  the  rest  of  its  body.  In 
the  front  part  of  the  body  there  appears  to  be  a  mouth.  Tiie 
animal  progresses  in  irregular  circles  by  means  of  a  vibrating 
movement  of  its  whip-like  appendage.  Davaine '  distinguishes 
two  varieties,  one  large  and  the  other  small.  The  former  he 
observed  occasionally  in  considerable  numbers  in  the  fresh  stools 
of  cholera  patients,  the  latter  he  found  in  large  quantities  in 
the  motions  of  a  typhoid  patient.  Both  varieties  disappear  as 
soon  as  the  stools  get  cold.  Lambl'  appears  to  have  observed 
the  same  animal  in  myriads  in  the  jelly-like  mucous  stools 
of  children.  Ekekrantz"  undoubtedly  saw  the  same  animal  in 
two  cases  of  chronic  diarrhoea.  In  the  first  of  these  there  were 
fluid  stools  three  or  four  times  a  day,  and  solid  motions  in  the 
intervals  ;  in  the  second  case  the  motions  were  slimy  and  were 
passed  five  or  six  times  a  day.  Tham  *  also  gives  two  cases,  in 
which,  however,  the  animal  does  not  quite  correspond  to  that  de- 
scribed by  Ekekrantz  ;  the  first  case  was  a  man  who  had  suffered 
for  from  twelve  to  fifteen  years  from  indigestion,  and  had  con- 
stantly slight  diarrhoea ;  during  this  period  he  had  been  twice 

1 1.  c.  Synopsis,  VI. ,  and  pp.  64,  67. 

=  Prager  Vierteljahrschrift.  Gl,  p.  43.  1859. 

'  Nordiskt  medicinskt  Arkiv.  I.  No.  20,  1869,  with  plate. 

*  Upsala  liikareforeniugs  f orliaudlingar.  V.  p.  691.  1S70. 
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attacked  with  cholera ;  the  second  case  was  a  woman,  who  had 
been  greatly  reduced  by  constant  purging  for  twelve  years. 

It  cannot  be  determined  with  any  certainty  whether  there  was 
any  connection  in  these  cases  between  the  disease  and  the  pres- 
ence of  the  animals.  Probably  the  chronic  diarrhoea  produced 
conditions  favorable  to  their  profuse  development.  It  is  quite 
possible,  as  Ekekrantz  thinks,  that  by  their  presence  the  disease  of 
the  mucous  membrane  was  kept  up,  and  periodically  increased ; 
an  increase  in  the  number  of  animals  was  always  accompanied 
by  an  increase  of  the  diarrhoea. 

The  presence  of  these  parasites  in  any  given  case  of  chronic 
diarrhoea  can  only  be  determined  by  means  of  the  microscope. 
In  order  to  remove  the  animals  we  should,  in  addition  to  the 
ordinary  treatment  for  chronic  intestinal  catarrh,  try  the  effect 
of  Hegar's  method  of  washing  out  the  large  intestine  (which  will 
be  more  fully  described  when  treating  of  Oxyuris),  either  witli  or 
without  the  addition  of  such  medicines  as  quinine  and  tannic 
acid. 

Balantidium  Coli 

is  an  egg-shaped  animal  about  0.1  millimetre  long,  with  a  flat 
abdomen  and  strongly  arched  back.  It  is  set  all  round  with 
cilia,  which  are  particularly  long  around  the  mouth,  esiDecially 
on  the  side  that  corresponds  to  the  back  of  the  animal.  At  the 
anterior  end  of  the  body,  which  tapers  somewhat  to  a  point,  is 
the  opening  for  the  mouth,  which  looks  somewhat  towards  the 
abdominal  side  of  the  animal,  and  is  continuous  with  the  oesopha- 
gus, which  penetrates  the  body  of  the  animal  to  a  considerable 
depth.  At  the  posterior  and  thicker  end  lies  the  anus,  which  is 
directed,  like  the  mouth,  towards  the  abdomen  of  the  animal.  In 
the  interior  of  the  animal  is  the  so-called  nucleus,  which  consists 
of  an  oblong,  round,  finely  granular  body,  and  two  elastic  vesicles, 
which  are  capable  of  considerable  alteration  in  their  size.  Along- 
side of  these  there  are  generally  particles  of  the  food  that  has 
been  taken  up.    The  animal  possesses,  according  to  Wiesing, '  a 


'  Nordiskt  medicinskt  Arkiv.  III.  No.  3,  1871,  with  plate. 
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very  considerable  power  of  contraction,  so  that  it  can  elongate 
itself  to  twice  or  tliree  times  its  ordinary  length.  It  exists  prin- 
cipally on  fat  globules,  but  he  has  frequently  found  large  numbers 
of  both  red  and  white  blood-corpuscles  within  it,  and  more  rarely 
starch  granules.  He  corroborates  the  observation  previously 
made  by  Stein,  that  the  animal  propagates  its  species  by  fission, 
but  cannot  corroborate  the  statement  of  Ekekrantz '  about  the  oc- 
currence of  budding.  He  has  repeatedly  seen  the  sexual  act  take 
place  between  rather  small  individuals,  and  gives  a  representation 
of  it. 

Balantidium  coli  was  first  discovered  by  Malmsten''  in  the 
large  intestine  of  man,  and  afterwards  by  Leuckart'  in  the  intes- 
tine of  the  pig.  It  was  afterwards  twice  seen  in  Malmsten's 
Clinique  in  Stockholm.''  Besides  these  four  cases,  which  occurred 
in  Sweden,  it  has  only  been  observed  in  man  five  times  in  Nor- 
way^ and  twice  in  Dorpat.' 

Of  these  eleven  cases,  two  occurred  in  women,  and  eight  in 
men  (the  sex  is  not  given  in  one  case),  most  of  whom  were 
between  thirty  and  fifty  years  of  age.  The  occupation  seems  to 
have  had  no  influence. 

In  nearly  all  of  the  cases  there  was  chronic  disease  of  the 
large  intestine.  Tedious  diarrhoea,  in  some  cases  lasting  for 
months  and  years,  had  greatly  reduced  and  weakened  the 
patients.  There  were  exacerbations  of  the  diarrhoea  from  time  to 
time,  and  the  stools  were  occasionally  mixed  with  blood.  In  very 
few  cases  was  the  treatment  followed  by  much  improvement ;  in 
the  large  majority  it  seemed  to  have  but  little  effect.  In  four 
cases  the  post-mortem  disclosed  chronic  catarrhal  inflammation  of 
the  large  intestine,  with  more  or  less  extensive  ulceration,  partly 
of  a  diphtheritic  character.  The  animals  were  found  in  greater  or 
less  numbers  in  the  evacuations,  but  were  most  numerous  in  the 
mucus  that  was  scraped  off  from  the  interior  of  the  intestine. 

'  Nordisk  med.  Ark.  I.  No.  20.  1809. 

"Hygiea.  1857,  p.  491;  and  Virchow's  Archiv.  12.  S.  301.  PI.  10.  1857. 
'  D.  raenschlichen  Parasiten.  I.  p.  147,  1863. 
*  Ekekrantz,  1.  c.  ;  Wiesiiig,  1.  c. 

^  Petersson,  Upsala  liikareforeninga  forhandlingar,  VIII.  p.  251.  1873  (three  cases). 
Winhladh,  Upsala  liikorefor.  etc.  V.  p.  619.  1870.     Bel/rage,  ibidem.  V.  p.  180. 
^Stiada,  Virchow's  Archiv.  p.  285.  1806. 
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It  is  as  yet  not  quite  clear  whether  the  presence  of  the  animal 
and  the  disease  stand  to  each  other  in  the  relation  of  cause  and 
effect.  It  may  merely  be,  that  in  such  cases  the  animals  found 
conditions  most  favorable  for  their  development.  Ekekrantz  ob- 
served that  the  number  of  the  animals  was  increased  when  the 
diarrhoea  become  more  frequent,  and,  therefore,  throws  out  the 
suggestion,  that  the  animals  by  their  presence  might  cause  irri- 
tation of  the  mucous  membrane,  and  thus  tend  to  keep  up  the 
disease  and  cause  periodical  exacerbations  of  it. 

In  such  cases,  the  diagnosis  from  obstinate,  long-continued 
diarrlioea  can  of  course  only  be  made  by  the  aid  of  the  microscope. 

Judging  from  the  cases  that  have  been  observed  up  to  the 
present  time,  the  prognosis  is  unfavorable. 

The  treatment  is  the  same  as  that  for  chronic  catarrh  of  the 
large  intestine ;  and  we  should,  here  especially,  try  the  elfect  of 
Hegar- Simon's  method  of  washing  out  the  intestine,  which  will 
be  described  farther  on,  at  the  same  time  adding  various  medica- 
ments to  the  water. 

I  have  unfortunately  been  unable  to  procure  access  to  a  new  work  of  Walden- 
strom and  Henscheu,  entitled  "Upsala  lakareforenings  forliandliugar,"  IX.  1874. 

Psorospermia. 

Of  the  various  parasitic  forms  that  have  been  included  under 
this  head,  that  species  alone  has  been  found  in  the  human  intes- 
tine which  is  so  often  met  with — in  immense  numbers — in  the  in- 
testines, and  more  especially  in  the  gall  bladder,  of  the  rabbit. 
They  resemble  greatly  the  eggs  of  the  round- worm,  possessing  an 
oval  body  with  a  double  contour,  the  interior  of  which  is  either 
filled  with  a  uniform,  coarsely  granular  mass,  or  encloses  a  fluid 
as  clear  as  water,  in  which  is  a  round,  finely  granular  body. 

According  to  the  investigations  of  Eimer '  these  Psorospermia 
are  nothing  more  than  Gregarinse,  which  have  become  stationary, 
and  from  which  the  true  Psorospermia  are  developed  by  a  pro- 
cess of  fission.    The  Gregarina,  either  free  or  enclosed  in  an  epi- 


'  Die  Psorospermien.  Wiirzburg.  1870. 
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theliivm  cell,  grows  up  into  a  naked  Psorospermium  ;  this  becomes 
encapsuled,  and  then  constitutes  one  of  the  egg-like  bodies. 
This  again  splits  up  by  fission  into  globules,  which  become  devel-  i 
oped  into  young  Gregarinse.  ' 

They  have  been  found  by  Kjellberg '  in  the  human  intestine,  ' 
within  and  towards  the  termination  of  the  villi. 

As  to  their  importance,  from  a  medical  point  of  view,  we  can 
at  present  offer  no  opinion.  They  might,  however,  readily  become 
so,  if  present  in  large  numbers,  and  give  rise  to  considerable  dis- 
turbance. Thus  we  often  see  in  our  rabbit-hutches,  numbers  of 
young  animals  die  of  Psorospermia. 


Tape-Worms. 

History. 

The  tape-worm  was  known  in  the  very  earliest  times.  It  is 
mentioned  by  almost  all  the  ancient  medical  writers,  and  gives 
occasion  to  the  most  various  speculative  inquiries.  It  was  a  mat- 
ter of  doubt,  even  up  to  the  seventeenth  century,  whether  it 
should  be  looked  upon  as  an  independent  animal  being,  or  only 
as  a  portion  of  the  intestinal  canal,  or  of  its  contents,  that  had 
been  altered  by  disease.  All  the  varieties  of  Taenia,  as  well  as 
Bothriocephalus,  were  grouped  together  under  one  name.  Felix 
Plater"  was  the  first  (1603)  who  distinguished  Bothriocephalus 
from  Taenia.  But  its  separate  individuality  was  first  secured  by 
the  truthful  and  accurate  description  and  drawing  given  by  Brem- 
ser  (1811).  Even  then  the  two  separate  varieties  of  tape- worm,  the 
"armed"  tape- worm,  or  Taenia  solium,  and  the  " unarmed," 
which  closely  resembles  it,  were  grouped  under  a  common  name. 
Goeze,  it  is  true,  remarked  that  there  was  a  very  considerable  dif- 
ference in  the  appearance  of  the  two  species,  but  he  failed  to 
bring  the  distinguishing  characteristics  sufficiently  into  reliet. 
After  a  time  differences  were  pointed  out  by  Bremser,  Nicolai, 
and  others,  who  especially  drew  attention  to  the  absence  of  the 


'  Virchow's  Archiv.  XVIII.  p.  527.,  1860. 
'Praxeosmed.  opus.  t.  II.  1602. 
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circlet  of  hooks  in  many  tape- worms.  Kiiclienmeister,^  however, 
was  the  first  who  succeeded  in  finally  separating  the  unarmed 
Taenia  from  the  Tfenia  solium.  To  it  he  gave  the  name  Tsenia 
mediocanellata,  which  is  founded  on  an  erroneous  anatomical 
Idea."  We  think  it  better,  therefore,  to  follow  the  suggestion  of 
Leuckart,'  and  to  go  back  to  the  name  it  had  before  received 
from  Goeze — viz.,  Taenia  saginata — stout,  well-fed — which  exactly 
describes  its  general  characteristics. 

Without,  therefore,  wishing  ia  the  least  to  disparage  the  services  rendered  by 
Kiichenmeister,  we  will,  in  the  following  pages,  make  use  of  tlie  name  Taenia 
saginata. 

We  are  chiefly  indebted  for  a  right  understanding  of  the 
conformation  of  the  Taenia  to  the  investigations  of  Steenstrup '  on 
the  "alternation  of  generation."  The  tape- worm  must  be  looked 
on  as  a  colony  of  animals  having  an  alternation  of  generation. 
The  so-called  head  is  the  larva-like  nurse  ;  the  segments  of  the 
worm — the  proglottides — are  the  animals  with  sexual  organs. 
From  the  head  (scolex),  without  any  mingling  of  the  sexes, 
are  produced  the  segments  by  a  process  of  budding.  The 
segments  remain  joined  together  for  a  considerable  time  ;  but, 
after  they  have  come  to  maturity,  they  separate  from  the  rest 
of  the  colony.  The  head  is  provided  with  either  two  or  four 
suckers,  and  very  frequently  with  a  circlet  of  numerous  small 
hooks.  By  means  of  this  apparatus  it  fastens  itself  on  to  the 
mucous  membrane  of  the  intestine  of  its  host.  As  the  seg- 
ments of  the  chain,  the  sexual  animals,  increase  their  distance 
from  the  head,  by  the  development  and  insertion  of  fresh 
segments,  they  become  sexually  more  developed,  increasing 
at  the  same  time  in  size.  They  are  hermaphroditic,  and  generate 
eggs,  in  which  a  six-hooked  embryo  becomes  developed.  If 
eggs  containing  these  embryos  find  entry  into  the  stomach  of 
a  suitable  animal,  their  envelopes  become  softened  or  undone,  and 


'  Deutsche  Klinik.  1852.  p.  9.    Parasiten.  I.  p.  88. 

Parasiten,  I.  p.  92. 
'Parasiten,  I.  p.  747. 

*  Ueber  den  Generationswechsel.  Kopenhagen.  1842. 
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the  embryos  are  set  free.  By  some  way  or  other  they  leave 
tlie  digestive  canal  and  make  their  way  to  different  parts  of  the 
body.  If  they  now  meet  with  conditions  favorable  to  their 
further  growth,  "  nurses  "  are  developed  in  them.  Should  these 
again  happen  to  be  introduced  into  the  intestinal  tract  of 
another  animal,  they  fasten  themselves  on,  and  another  tape- 
worm colony  becomes  developed  by  budding. 

The  time  required  for  the  development  of  the  tape- worm  colo- 
ny, viz.,  till  the  sexual  organs  are  fully  developed  and  segments 
are  given  off,  is  from  eight  to  twelve  weeks.  The  tape-worm 
inhabits  the  small  intestine,  where,  folded  into  many  coils,  it 
lies  surrounded  with  chyme  ;  it  can  move  but  little  from  its 
original  position.  Its  muscular  system  seems,  in  the  total  ab- 
sence of  anything  like  an  alimentary  canal,  to  serve  chiefly  as  a 
means  of  imbibing  nourishment,  the  alternate  contraction  and 
relaxation  of  the  several  groups  of  muscles  having  an  effect 
similar  to  that  produced  by  a  force-pump. 


Etiology. 

The  ways  and  means  by  which  tape- worms  are  acquired  may, 
in  a  general  way,  be  deduced  from  the  history  of  their  develop- 
ment. We  are  still,  however,  in  the  dark  as  to  the  development 
of  Bothriocephalus,  and  consequently  also  of  the  way  in  which 
it  gets  possession  of  its  host. 

In  order  that  a  tape- worm  can  be  developed,  it  is  necessary 
that  a  living  embryo  be  introduced  into  the  stomach.  This  usual- 
ly happens  from  eating  flesh  that  is  infested,  and  which  has  not 
been  sufficiently  cooked  to  kill  the  embryos  or  render  them 
incapable  of  further  development.  Occasionally  they  may  be 
introduced  with  other  articles  of  food  which  have  been  in  contact 
with  infected  meat,  and  to  which  the  embryos  have  adhered,  or 
wliich  have  been  cut  with  a  knife  that  has  been  previously  used 
for  cutting  infected  meat.  ISTow,  while  these  latter  methods  of 
transmission  are,  at  aU  events,  very  rare,  the  possibility  of  infec- 
tion by  the  former  method  is  constantly  present.  The  habit,  or 
rather  the  bad  habit,  of  using  meat  imperfectly  cooked,  or  quite 
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.raw,  which  is  becoming  every  day  more  common,  is  extremely 
favorable  to  the  propagation  of  tape-worms. 

Taenia  solium  is  acquired  by  eating  imperfectly  cooked  pork, 
which  contains  the  young  embryos. 

We  acquire  Taenia  saginata,  on  the  contrary,  by  the  use  of  the 
flesh  of  the  ruminants,  and,  amongst  these,  the  cow  in  particular. 
Tsenia  saginata  has  often  been  observed  in  those  children  who, 
for  any  reason,  have  been  ordered  raw,  grated  beef  by  the 
doctor. 

The  other  animals  which  occasionally  afford  a  habitation  for  the  embryos  of  the 
Tfenia  call  for  little  or  no  consideration,  as  they  are  seldom  or  ever  used  as  an  article 
of  food  by  man. 

Kiicheumeister  relates  that  in  his  omi  house  embi-yos  were  found  in  tlie  water 
in  which  some  sausages  had  been  washed. 

Thus,  Abyssinia  is  the  classic  land  of  the  Ta3nia  saginata,  for 
every  one,  almost  without  exception,  is  infested  with  Tsenise,  and 
there  it  is  that  the  use  of  raw,  still  quivering  cow's  flesh  is 
looked  upon  as  the  greatest  delicacy.  There  could  not  possibly 
be  more  favorable  conditions  than  these  for  the  proj^agation  of 
tape-worms,  for  the  greater  the  number  of  persons  who  have 
them,  the  more  opportunity  will  there  be  for  the  cattle  to  become 
infected  with  the  eggs.  The  custom  that  prevails  in  southern 
countries  and  among  savage  nations,  of  at  once  obeying  the 
inclination  to  ease  themselves,  no  matter  where  they  may  happen 
to  be  at  the  time,  has  the  same  tendency.  Again,  the  greater 
the  prevalence  of  embryos  among  the  animals,  the  greater  is  the 
quantity  of  material  capable  of  generating  tape-worms  in  man  ; 
and  so  on  in  a  constantly  widening  circle  (circulus  vitiosus). 

H.  Blanc  '  gives  a  vivid  description  of  a  banquet  in  Abyssinia,  to  which  he  was 
invited  by  his  chief  jailor,  Samuel,  and  at  which  the  pi&ce  dc  resistance  was  the 
Abyssinian  delicacy,  "  brindo  "  (brandou).  "  A  large  basket  filled  with  flat  pieces 
of  bread  was  placed  before  us.  Beside  it  stood  a  very  scantily  clothed  female 
servant,  the  few  necessary  articles  oC  whose  attire  were  dirty  and  torn.  With 
one  hand  she  broke  the  bread ;  in  the  other  she  held  a  dish  of  sauce,  wliich  was 
composed  of  red  pepper,  fresh  butter,  salt,  and  gall.  A  man,  who  was  also  half 
naked,  now  came  running  up.     He  bore  on  his  greasy  shoulders  the  quarter  of 

'  Notes  m6d.  recueillies  duranfc  une  mission  diplomatique  en  Abyssinia.  Gaz.  hebdom. 
1874,  p.  297. 
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an  ox  that  had  that  moment  been  slaughtered.  It  is  considered  the  polite  thing 
for  the  host  himself  to  cut  ofE  the  best  piece,  to  dip  it  in  the  sauce,  and  then  roll  it 
up  in  the  bread,  and  by  a  low  bow  to  give  the  guest  he  wishes  to  honor  to  under- 
stand that  the  tit-bit  is  intended  for  him.  As  to  refuse  it  would  be  looked  on  as  an 
unpardonable  affront,  one  is  comjjelled  to  keep  down  one's  disgust  by  a  forced 
smile  (especially  if  you  are  both  ijrisoner  and  guest,  and  your  jailor  is  the  host),  to 
open  one's  mouth,  and  gratefully  to  receive  the  favor.  .  .  .  The  way  is  to  cut  off  a 
a  long  strip  of  meat,  carry  it  with  the  right  hand  to  the  mouth,  then  fix  the  teeth  in 
it  and  cut  it  off  close  to  the  lips  with  a  sharp  knife,  cutting  from  below  upwards. 
We  were  pennitted,  on  account  of  our  awkwardness,  to  cut  the  meat,  like  bar- 
barians, into  small  pieces,  then  to  dip  it  into  the  sauce  and  roll  it  between  two  pieces 
of  bread,  making  sandwiches  "  a  la  viande  crue."  After  the  first  few  mouthfulswe 
became  quite  reconciled  to  it.  Flesh  while  fresh  and  warm  has  a  pleasant  taste 
resembling  somewhat  that  of  good  oysters,  and  is  certainly  a  very  nourishing  and 
readily  digestible  article  of  food.  One  can  with  ease  eat  two  pounds,  and  still  rise 
from  the  table  with  a  good  appetite.  According  to  my  experience,  raw  meat 
tastes  better  the  fresher  it  is  and  the  more  marked  the  twitching  of  the  muscles 
still  is.  Samuel,  who  had  tasted  oysters  in  Egypt,  quite  agreed  with  my  simile, 
and  added :  "  Cold  brindo  is  just  as  nasty  as  stale  oysters." 


LEEDS  .ScWEST-RIOiNC  Pathology. 
-EDICO-CHIRURCICAL  ^Jfi^l^  Considerations. 

The  three  varieties  of  tape-worm  are  found  at  every  period  of 
life,  tliougli,  as  a  rule,  most  rarely  in  children  and  most 
frequently  at  the  prime  of  life.  They  have  not  unfrequently 
been  found  even  in  children  at  the  breast,  especially  when  the 
latter  have  been  fed  on  raw,  grated  meat.^ 

The  female  sex  is  afflicted  somewhat  oftener  than  the  male 
with  tape-worm,  being  more  often  exposed,  from  being  occupied 
in  the  kitchen,  to  the  temptation  to  taste  raw  meat. 

Of  Wawruch's''  one  hundred  and  seventy-three  tape- worm  patients,  fifty-six 
were  men  and  one  hundred  and  seventeen  women. 

Certain  occupations  have  a  powerful  influence  in  predisposing 
to  the  acquisition  of  one  of  these  worms.    Persons  whose  busi- 


'  Weisse,  quoted  by  Davaine,  1.  c.,  p.  91. 

'  Praktische  Monographie  der  Bandwurmkrankheit.  Wien,  1844  (W.'s  two 
and  six  cases  of  taenia  occuiTed  in  one  hundred  and  seventy-three  persons.) 
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ness  is  either  to  lay  out  or  prepare  animal  food  suffer  much  more 
from  tape-worms  than  those  following  other  vocations.  Thus 
butchers  and  male  and  female  cooks  are  especially  liable  to  be 
thus  afflicted. 

Of  Wawruch's  173  patients,  39  were  female  cooks,  and  one  a  man  cook  =  23 
per  cent. ;  13  were  eatingliouse-keepers,  waiters,  and  butchers  =  7.5  per  cent. ;  and 
26  were  female  servants  =  15  per  cent.  Or  there  were  altogether  79  jjersons  thus 
occupied,  or  45.6  per  cent.  Housewives  who,  among  the  country  folk  from  whom 
W.'s  patients  chiefly  came,  are  also  constantly  busy  in  the  kitchen,  are  not  counted 
in  the  above  numbers. 

It  has  not  as  yet  been  determined  with  any  certainty  how 
long,  under  favorable  circumstances,  a  tape- worm  can  exist  in 
the  small  intestines  of  man.  The  accounts  we  have  of  tape- 
worms, which  have  dwelt  with  the  same  host  for  twenty  or  thirty 
years,  or  even  longer,  are  sadly  in  want  of  corroboration  from 
more  recent  observations.  Cases,  of  course,  are  not  to  be  included 
in  this  category  in  which  segments  or  longer  pieces  of  a  tape- 
worm have  been  expelled  at  intervals  of  several  years,  for  here  it 
is  evident  that  the  person  had  become  possessed  of  several  tape- 
worms one  after  the  other.  Bothriocephalus  latus  seems  to  be 
the  longest  lived  of  all.  Cases  are  known  in  which  a  person,  who 
had  once  become  infested  with  a  Bothriocephalus  while  living  in  a 
country  where  they  are  prevalent,  has  retained  it  for  years  in  a 
country  where  they  were  unknown.  Thus  Bremser  ^  saw  a  Swiss 
in  Vienna  who  had  one,  though  he  had  left  his  native  land 
thirteen  years  previously  ;  and  Hosier '  found  one  in  a  butcher, 
who  had  probably  got  it  fourteen  years  previously  in  Russia. 

Owing  to  the  manner  of  their  development,  the  seasons  of  the 
year  can  have  no  influence  on  either  of  the  two  species  of  Taenia. 
In  the  case  of  Bothriocephalus  latus,  whose  embrj^os  spend  some 
time  free  in  water,  they  may  possibly  have  some  influence,  and 
according  to  Rosen  '  this  worm  is  especially  prevalent  during  the 
months  of  September  and  October. 

There  are  many  circumstances  that  might  deceive  us  and  make  us  think  the 
season  of  the  year  was  of  influence.   Thus  the  custom  that  prevails  in  many  parts  of 


'1.  c,  p.  94. 


'  Virchow's  Archiv.  57,  p.  529,  1873. 
^ Davaine,  1.  c,  p.  5. 
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Germany  of  slaughtering  pigs  about  Christmas  time  might  deceive  us  with  regard 
to  Taiiiia  solium  ;  and  the  time  of  the  year  tliat  corresponds  to  the  fishing  season 
miglit  do  so  M'ith  regard  to  Bothrioceplialus. 

The  tape-worm  usually  occurs  singly  ;  not  uncommonly  there 
are  several,  even  up  to  a  dozen  ;  more  than  this  is  much  rarer.  I 
myself  disentangled  twenty-eight  worms  from  a  mass  that  was 
passed  by  a  bath-man  in  the  Medical  Cliniqne  in  Erlangen. 
Other  observers  have  seen  as  many  as  forty  in  the  same  patient. 
Where  so  many  are  present  at  once  they  almost  invariably 
belong  to  the  Tsenia  solium  species,  though  occasionally  Bothrio- 
cephalus  is  met  with  in  large  numbers  ;  much  more  rarely  the 
Tsenia  saginata.  This  last  may  be  explained  by  the  fact  that 
the  embryos  of  the  Taenia  saginata  as  a  rule  occur  singly  (vide 
Taenia  saginata). 

It  is  also  usual  to  meet  with  only  one  species  in  the  same 
person.  Cases  have,  however,  been  recorded  where  more  than 
one  species  inhabited  the  same  intestine  at  the  same  time.  Thus 
Valenta  ^  found  Ttenia  solium  and  Bothriocephalus  together ;  and 
I  have  seen  in  a  butcher  Taenia  solium  in  company  with  Taenia 
saginata. 

It  is  said  that  Bothriocephalus  gives  rise  to  more  serious  dis- 
turbances than  either  of  the  other  two  varieties  of  the  tape-worm ; 
but  nothing  of  the  sort  was  observed  in  the  cases  of  the  Swiss 
mentioned  by  Bremser. 


Symptoms. 

We  have  already  discussed  in  a  general  way,  in  the  introduc- 
tion, those  convulsive  affections  and  phenomena  which  are  put 
down  to  the  presence  of  intestinal  parasites.  It  now  remains  to 
consider  what  disturbances  are  specially  due  to  the  tape-worm. 

Numberless  persons  are  inhabited  for  years  by  tape-worms 
without  their  ever  giving  rise  to  the  slightest  unpleasant  feeling; 
and  we  sometimes  have  our  attention  accidentally  drawn  to  theu- 
presence  in  children  which  are  thriving  most  satisfactorily,  by 
the  expulsion  of  segments  of  the  worm. 


>  Memorabilien.  XIII.  p.  181,  18G8.    Boechat,  Gaz.  med.  1874,  p. 
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It  cannot,  however,  be  denied  that  very  many  persons  who 
are  so  afflicted  get  an  indefinite  feeling  of  something  being 
wrong  with  them.  Symptoms  of  more  or  less  disturbance  of  the 
digestion  and  nutrition,  and  even  abnormal  phenomena  in  the 
nervous  system,  occur,  without  the  patient  being  in  the  least  able 
to  localize  his  troubles.  At  last  the  escape  of  the  segment  of 
a  tape-worm  gives  a  hint  as  to  the  probable  source  of  these 
troubles,  and  the  patient  is  cured  by  the  expulsion  of  the  worm. 

Various  unpleasant  sensations  in  the  lower  part  of  the  abdo- 
men, which  at  times  resemble  the  pains  of  colic,  are  given  as  a 
specially  frequent  symptom.  These  sensations  are  most  marked 
when  the  person  is  fasting,  or  after  the  use  of  particular  articles 
of  diet,  while,  on  the  other  hand,  they  are  mitigated  by  eating, 
and  especially  by  the  use  of  certain  articles  as  food.  A  sensa- 
tion of  ravenous  hunger  followed  by  fainting,  should  nothing  be 
taken  to  satisfy  it,  is  said  to  be  of  frequent  occurrence.  Further- 
more, distention  of  the  abdomen,  disturbances  of  the  digestive 
canal,  especially  diarrhoea  alternating  with  constipation,  the 
feeling  as  of  some  foreign  body  moving  about  in  the  abdomen, 
with  man}^  other  S3nnptoms,  have  all  been  put  down  as  due  to 
the  presence  of  a  tape-worm. 

With  more  or  less  right  the  following  have  been  considered  as 
reflex  phenomena,  or  sympathetic  disturbances  dependent  on  the 
presence  of  the  worm,  viz. :  itching  about  the  anus,  tickling  of 
the  nose,  salivation,  vomiting,  various  sorts  of  hemorrhages,  per- 
spiration, headaches,  ringing  in  the  ears,  palpitation,  cardialgia, 
irregularities  of  menstruation,  and  many  others,  but  more  espe- 
cially nervous  disturbances  of  greater  or  less  severity,  such  as 
cramps,  deafness,  numbness,  blindness,  chorea,  and  so  on. 

Most  of  these  symptoms  are  probably  less  to  be  set  down  to 
the  worm  than  to  some  hysterical  or  hypochondriacal  affection 
of  the  patient.  Indeed,  similar  symptoms  may  with  a  little 
trouble  be  discovered  in  all  persons  who  have  a  tendency  to 
either  of  these  affections. 

It  is,  however,  different  when  we  get  such  nervous  phenom- 
ena accompanying  Ta3nia  solium.  For  this  worm  inhabits  the 
human  body  when  in  an  embryo  state,  and  is  found  in  the  most 
different  organs.    Its  chief  seat  is  the  intermuscular  cellular 
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tissue,  and,  next  to  this,  the  brain  with  its  envelopes,  and  the  eye. 
In  these  latter  places  it  sometimes  leads  to  serious  disturbances. 
It  is  therefore  quite  possible  that  the  well-authenticated  cases  of 
serious  disturbance  of  the  nervous  system,  when  a  taenia  solium 
was  present,  are  most  readily  explained  by  supposing  that  a  self- 
infection  with  the  embryos  had  taken  place,  especially  if  at  the 
same  time  hysteria  and  hypochondriasis  could  be  excluded. 
This  is  not,  however,  the  place  to  enter  on  this  question,  which 
will  be  found  more  fully  discussed  in  Vol.  III.,  p.  603,  et  seq.,  of 
this  Cyclopaedia. 


Patliological  Anatomy. 

No  anatomical  change  has  ever  been  found  in  the  human 
intestine  that  could  be  said  to  be  caused  by  the  tape-worm.  AVe 
find  occasionally  in  the  dead  body  that  the  part  of  the  intestine 
where  a  large  coil  of  the  worm  has  lain  is  somewhat  redder  than 
the  surrounding  parts.  This  appearance  is,  however,  produced 
after  death.  For  that  part  of  the  intestine  in  which  the  worm 
is  contained  sinks  from  its  weight  readily  to  the  bottom,  and 
thus  the  appearance  of  post-mortem  hypostasis  is  produced.  An 
escape  of  the  worms  into  the  peritoneum  can,  of  course,  only  take 
place  when  the  intestine  has  been  perforated  from  other  causes 
(vide  also  p.  679). 

Schiefferdecker  '  lias  observed  a  peculiar  anatomical  change  in  the  mucous  mem- 
brane of  the  intestine  of  dogs  which  were  infested  with  TiEnia  cucumeiina.  The 
Tasnia  lay  in  tunnel-like  spaces,  formed  by  the  flattening  out  and  adhesion  of  the 
intestinal  villi. 

Diagnosis. 

Unless  the  diagnosis  is  certain,  it  is  scarcely  allowable  to  make 
such  an  energetic  attack  on  the  economy  of  the  intestinal  canal, 
as  a  tape- worm  cure  always  must  be.  The  diagnosis  is,  how- 
ever, only  certain  when  it  is  known  that  proglottides  have  been 
expelled.    The  diagnosis  of  the  variety  of  worm  is  also  indis- 


I  Virchow's  Archiv,  G2,  p.  475,  1875. 


TAPE-WORMS. — DIAGNOSIS. 


695 


pensable.  For  otherwise,  if  a  tape-worm  which  has  a  great 
power  of  resistance  were  present,  we  might  not  attack  it  with 
sufficient  energy,  and  thus  the  patient  would  have  to  suifer  a 
repetition  of  his  torture ;  or,  if  a  variety  were  present  that  was 
easy  to  expel,  we  might  act  in  the  most  energetic  manner  without 
any  sufficient  reason. 

We  must,  therefore,  first  of  all  determine  what  are  the  char- 
acteristic differences.  And  foremost  among  them  is  the  fact 
that  the  segments  of  the  Tsenia  saginata  are  passed  at  all  times 
spontaneously,  which  happens  seldom  or  never  in  the  case  of 
Tgenia  solium.  The  segment  of  Taenia  saginata  are  much  strong- 
er, thicker,  and  less  transparent  than  those  of  Taenia  solium, 
and  contain,  when  expelled  spontaneously,  very  few  eggs. 
Should  the  segments  at  our  disposal  be,  as  they  sometimes  are, 
so  macerated  as  to  make  the  diagnosis  impossible,  we  can 
readily,  by  means  of  a  mild  purgative,  obtain  a  number  of  fresh 
ones.  The  segments  of  Taenia 
solium  are  much  more  deli- 
cate and  more  transparent, 
and  even  in  the  fresh  state 
we  can  generally,  as  soon  as 
•  the  contraction  relaxes,  rec- 
ognize the  small  number 
(9-12)  of  lateral  branches 
going  off  from  the  uterus. 
We  can  preserve  them,  till 
this  goes  off,  in  a  half  per 
cent,  solution  of  common 
salt.  On  the  other  hand,  in 
the  segment  of  Taenia  saginata  we  can  make  out  the  numerous 
lateral  branches,  amounting  in  number  from  fifteen  to  twenty. 
This  difference  may  be  very  well  and  readily  seen  if  we  spread 
out  some  of  the  segments  on  a  glass  plate,  and  allow  them  to  dry. 
In  the  segments  of  Bothriocephalus  may  be  seen  a  brown  rosette 
(Fig.  34)  formed  by  the  uterus,  by  which  they  are  easily  known 
from  those  of  the  two  varieties  of  Taenia.  In  addition  to  this,  the 
segments  of  Bothriocephalus  are  seldom  expelled  singly,  but 
usually  several  joined  together  at  a  time. 


Fig.  9.  Fig.  10. 

Ripe  segment  o£  Ripe  segment  of 

Taenia  solium.  Tienia  saginata. 

a,  Genital  pore  a,  Genital  pore 

(magnified  6  diam.).  (magnified  (i  diam.). 
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It  is  not  possible  to  distinguisli  Tajnia  saginata  from  T.  solium  oy  means  of  the 
shape  of  their  eggs.  For  the  eggs  of  botli  are  somewhat  oval,  and  the  difference  in 
tlie  size  is  too  slight  and  subject  to  too  many  variations. 

It  still  requires  careful  observation  to  prove  tliat  the  segments  of  TiEnia  solium 
are  never  expelled  spontaneously.  In  the  cases  that  are  known  to  me,  the  facts  were 
as  has  just  been  described. 

The  unqualified  stipulation,  that,  Ijcfore  we  proceed  to  put  the  patient  through  a 
tape-vrorm  cure,  the  diagnosis  nmst  bs  made  certain  hy  the  expulsion  of  segments  of 
the  worm,  is  grounded  on  the  fact  that  in  some  cases  unfortunate  individuals  have, 
for  years,  undergone  the  most  violent  cures  without  ever  having  had  a  tape-worm 
at  all.' 

If  a  patient,  from  whom  we  have  received  segments  of  a  worm,  has  been  treated 
for  tape-worm,  and  no  long  pieces  have  been  expelled,  we  are  justified  in  doubting 
-whether  the  segments  we  have  seen  were  expelled  from  him  at  all,  and  not  rather 
from  some  one  else.  A  case  has  come  under  my  own  observation  in  which  a  child 
was  greatly  reduced  by  repeated  tape-worm  cures,  without,  however,  ever  having 
passed  long  pieces  of  a  worm.  Nevertheless,  from  time  to  time,  segments  were 
found  in  the  night-chair.  At  last  it  came  out  that  the  nursery-maid  had  a  tape- 
Tvorm,  and  had,  out  of  laziness,  made  use  of  the  child's  night-chair. 

As  one  source  of  error  in  diagnosis  must  be  mentioned  the 
pseudoparasites,  which  not  unfrequently  are  presented  to  the 
doctor  as  worms,  especially  by  hypocliondriacal  men  and  hys- 
terical women.  If  we  leave  out  the  cases  of  wilful  deception, 
the  things  most  likely  to  lead  to  error  are,  undigested  articles  of 
food,  such  as  the  sinews,  nerves,  or  blood-vessels  of  meat  used  as 
food,  and  also  large  shreds  and  strings  of  tough  mucus,  in  cases 
of  chronic  catarrh  of  the  large  intestine,  all  of  which,  both  in 
form  and  color,  have  now  and  then  a  certain  resemblance  to 
worms. 

Such  mistakes  may,  however,  be  readily  avoided  by  a  careful 
examination  of  the  objects  themselves. 

The  prognosis  is  quite  favorable  in  the  case  of  Taenia  saginata 
and  Bothriocephalus  latus,  since  we  always  have  it  in  our  power 
to  expel  the  parasite.  In  the  case  of  children  and  persons  who 
are  greatly  reduced  by  disease,  the  prognosis  is  somewhat  less 
favorable.  For  such  persons  are  often  unable  to  bear  the  ex- 
hausting treatment,  and  therefore  either  retain  their  guests  or  at 
least  suffer  more  seriously  from  the  after  effects  of  the  treatment. 


'  Damine,  1.  c. ,  p.  62,  gives  the  particulars  of  such  a  case. 
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It  would  also  appear  as  if  certain  abnormal  sensations  were 
liable  to  continue,  even  after  the  total  expulsion  of  tlie  parasite. 
This  is  especially  the  case  if  the  patient  has  been  a  long  time 
afflicted. 

The  prognosis  is  just  as  favorable  in  the  case  of  T.  solium,  as 
far  as  the  worm  itself  is  concerned,  and  what  has  been  just  said 
about  the  other  species  holds  good  about  this.  The  prognosis 
is,  however,  doubtful  with  regard  to  any  disturbances  that  may 
be  present,  and  which  might  be  caused  by  the  system  having 
alread}^  become  infected  vdth  embryos.  On  this  subject,  see  Vol. 
III.  of  this  Cyclopaedia. 

Treatment. 

There  can  hardly  exist  a  disease  for  the  cure  of  which  so  many 
complicated  directions  have  been  given,  the  most  conscientious 
carrying  out  of  which  has  been  demanded  as  an  indispensable 
condition  for  the  successful  result,  as  have  been  given  for  the 
cure  of  tape-worm.  And,  nevertheless,  how  many  persons  do  we 
see  suffering  from  tape-worm  who  have  in  vain  subjected  them- 
selves to  the  most  exhausting  tortures.  The  enonnous  practice 
enjoyed  by  non-professional  worm-doctors  is  a  crying  reproach 
to  the  profession.  The  reputation,  too,  that  these  quacks  enjoy 
is  partly  founded  on  their  success.  For,  on  the  one  hand,  they 
act  without  the  slightest  regard  for  the  patient,  and,  on  the  other, 
they  pay  the  greatest  attention  to  the  freshness  and  activity  of 
their  drugs.  In  part,  however,  it  is  founded  on  deception.  For 
they  persuade  their  patients,  when  only  part  of  the  worm  is  ex- 
pelled, that  they  are  quite  cured,  and  know  how  to  explain  any 
return  of  the  worm  by  the  old  j)athological  idea  of  a  diseased 
condition  of  the  intestine  leading  to  the  development  of  worms, 
or  in  some  other  way. 

In  carrying  out  the  cure  for  tape- worm,  we  can  readily  com- 
ply with  the  first  two  conditions  laid  down  in  the  old  saying, 
*'cito,  tuto,  jucunde,"  but  up  to  the  present  time  it  has  been 
found  almost  impossible  to  comply  with  the  last. 

The  cure  can  only  be  said  to  be  complete  if  the  head  is  found, 
or,  if  several  worms  are  jDresent,  a  head  for  each.    There  is  no 
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such  tiling  as  a  partial  cure.  The  doctor  should,  therefore,  never 
omit  to  satisfy  himself  of  its  presence  in  the  evacuations. 

The  way  to  look  for  it  is  not  difficult.  First  of  all,  pour  clear  water  on  to  tlie 
evacuations,  allow  them  to  stand  for  ten  minutes,  and  then  pour  the  water  off  again. 
This  process  must  be  repeated  until  the  water  that  is  poured  off  is  very  little,  if  at 
all,  colored.  Tlie  worm,  which  is  specifically  heavier  than  water,  almost  always  sinks 
quickly  to  the  bottom.  The  head  can  be  readily  found  in  the  last  residuum,  by 
transferring  the  worm,  coil  by  coil,  to  a  vessel  of  clean  water,  till  at  last  all  that 
remains  is  the  single  segments  and  smaller  pieces.  Among  these  the  head,  if  present 
at  all,  will  not  readUy  escape  observation.  It  is  more  rare  to  find  the  whole  worm 
expelled  in  one  piece. 

Should  we  have  to  examine  a  large  quantity  of  fluid  fa2ces,  wo  may  first  pour  the 
greater  part  carefully  off,  and  then  treat  the  remainder  as  just  described,  for  the 
worm  and  the  pieces  will  generally  be  found  in  this  portion.  If  we  fail  to  find  the 
head,  we  must  search  for  it  in  the  part  that  has  been  poured  off.  It  is  not  judicious 
to  stir  the  matter  to  be  examined  about  with  pieces  of  stick,  for  thereby  the  tape- 
worm is  only  broken  up  unnecessarily.  It  is  quite  sufficient  for  our  purpose  if  we 
pour  the  water  on  in  a  good  stream. 

If  the  head  be  not  found,  either  from  its  escaping  our  obser- 
vation or  because  the  patient  has  not  conscientiously  collected 
and  kept  all  the  evacuations,  there  is  nothing  for  it  but  to  ad- 
journ the  decision  of  the  question,  whether  the  cure  is  complete 
or  not,  for  three  months.  If,  during  that  time,  no  fresh  segments 
have  been  expelled,  we  may  conclude  that  the  cure  is  perfect,  as 
the  worm  only  requires  from  eight  to  ten  weeks  to  attain  to  full 
maturity. 

The  grounds  for  the  success  or  lack  of  success  of  a  tape-worm 
cure  have  not  been  as  yet  fully  elucidated.  We  are  sometimes  un- 
successful though  we  have  given  exactly  the  same  amount  of  the 
same  medicine,  in  the  same  way.  At  other  times  we  see  a  tape- 
worm expelled,  head  and  all,  after  the  administration  of  a  gentle 
purgative,  or  sometimes  even  after  drinking  a  glass  of  fresh  water. 
This  may  in  a  measure  depend  on  whether  the  animal's  head  is 
adherent  behind  a  fold  of  mucous  membrane  or  at  its  summit. 

It  is  judicious,  before  commencing  the  actual  cure,  to  give  the 
patient  some  preparatory  treatment.  This  has  a  two-fold  object. 
First,  and  most  important,  we  empty  thereby  the  intestinal  tract, 
so  that  the  worm  when  detached  may  pass  more  quickly,  and 
the  cure,  therefore,  be  sooner  ended  and  the  patient  set  free  from 
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rlie  water-closet.  Besides  all  this,  it  renders  our  search  for  the 
head  much  easier  if  we  have  fluid  stools  to  investigate.  With 
this  object,  however,  only  the  very  mildest  purgatives  should  be 
oiven.  For  strong  purgatives  readily  cause  part  of  the  worm  to 
lie  torn  off  and  expelled,  and  as  a  consequence  our  efforts  to  dis- 
h)dge  the  part  that  remains  may  fail.  This  laxative  treatment, 
joined  with  the  administration  of  enemata,  or,  what  is  better,  with 
Hegar's  method  of  washing  out  the  intestines  (for  which  see 
under  the  treatment  of  Oxyuris),  is  to  be  carried  out  for  two 
days  before  we  proceed  to  the  actual  tape- worm  cure. 

During  these  two  days  the  patient  is  to  be  allowed  only  such 
articles  of  food  as  do  not  furnish  much  residuum,  especially  meat, 
V  white  bread,  milk,  coffee,  wine,  beer,  tea,  etc.    He  should  at  the 

*  same  time  carefully  avoid  such  articles  of  food  as  pulse  (Hiil- 
i-  senfriichte),  brown  bread,  vegetables,  fruit  containing  small  pips, 

•  such  as  straw-berries,  bil-berries,  currants,  and  also  eggs :  the 
It  first,  because  they  produce  a  large  quantity  of  faeces ;  the  fruits 

0  containing  pips,  because  they  cause  the  worm  to  be  broken  up 

1  into  small  pieces,  and,  like  eggs,  make  the  search  for  the  head 
1  much  more  difficult. 

Though  I  am  quite  aware  that  now  and  then  the  use  of  fruit  containing  pips 
L  is  alone  sufficient  to  expel  the  worm,  still  I  am  not  favorable  to  their  use  at  the 
;  time  of  the  actual  cure. 

The  second  object  of  the  preliminary  treatment  is  to  admin- 
i  ister  such  things  as  have  a  tendency  to  depress  and  sicken  the 
'  worm,  and  thus  render  it  less  able  to  resist  the  actual  worm  medi- 
cines. Although  we  have  no  accurate  knowledge  on  the  subject, 
-  still  there  are  a  number  of  things  that  have  been  empirically 
found  out  to  be  unpleasant  to  the  worm.    Foremost  among  these 
stand  garlic,  salt-herrings,  and  onions. 

On  the  evening  of  the  day  preceding  the  cure,  the  patient 
ought,  therefore,  to  eat  a  plateful  of  herring-salad,  composed  of 
finely  cut  salt-herring,  which  has  not  been  steeped  in  water, 
plenty  of  finely  cut  onions,  and,  for  those  that  like  it,  garlic. 

The  cure  itself  begins  in  the  morning  with  the  administration 
of  the  worm  medicine.  It  is  not,  however,  absolutely  necessary 
to  take  it  fasting.    We  may  generally  permit  the  patient  first  to 
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take  a  cup  of  coffee  with  a  little  white  bread,  which  lessens  the 
tendency  to  vomit  the  medicine.  Of  the  many  medicines  that  are  all 
more  or  less  effectual,  the  one  most  to  be  recommended  is  koosso 
(cusso),  the  blossoms  of  the  brayera  antlielraintica.  An  hour  after 
the  patient  has  taken  his  coffee,  let  him  commence  taking  the 
koosso  at  intervals,  and  finish  the  whole  quantity  that  is  to  be 
taken  within  an  hour. 

The  quantity  requisite  for  expelling  a  Taenia  solium  is  five 
drachms  ;  for  Taenia  saginata,  which  is  much  more  difficult  to  ex- 
pel, seven  and  a  half  drachms  are  necessary.  The  koosso  may- 
be given  in  the  convenient  form,  recommended  by  Rosenthal,'  of 
compressed  balls  or  discs  which  are  coated  with  gelatine,  which 
hides  the  taste  and  smell  of  the  medicine.  The  gelatine  capsule 
becomes  dissolved  in  the  moisture  and  warmth  of  the  stomach, 
and  the  medicine  is  set  free,  and  we  thus  avoid  the  unnecessary 
mixture  of  other  substances.  The  balls  or  discs  are  jDlaced  as  far 
back  on  the  tongue  as  possible,  and,  unless  a  person  is  very  awk- 
ward, he  will  readily  get  them  down  by  closing  the  mouth  and 
then  making  the  motion  of  swallowing.  If  this  does  not  succeed, 
they  may  be  washed  down  with  a  mouthful  of  coffee.  Any 
inclination  to  vomit  must  be  repressed,  which  is  rendered  easier 
by  taking  small  mouthfuls  of  strong  coffee  or  pieces  of  ice. 
Vomiting  is  especially  to  be  avoided  ;  for  thereby  not  only  does 
a  sufficient  quantity  of  the  medicine  not  exert  its  effect,  but  the 
patient  runs  the  risk  of  ripe  proglottides  entering  the  stomach, 
which,  especially  in  the  case  of  Taenia  solium,  may  lead  to  an  in- 
vasion of  the  whole  system  with  the  embryos. 

Many  persons  find  it  impossible  to  swallow  the  requisite  quantity  of  koosso  in 
any  other  form  than  that  recommended  by  Eosenthal,  which  is  also  admirably 
adapted  for  the  administration  of  other  medicines  which  are  very  bulky.  The  findy 
powdered  mass  is  reduced,  by  means  of  a  small  special  apparatus,  to  one-third  of  its 
original  bulk,  and  is  then  covered  with  a  gelatine  capsule,  in  which  form  it  may  be 
kept  unaltered  for  years.' 


'  Berlin,  klin.  Wochenschrift,  1874,  p.  417,  and  the  Erlauger  Sitzungsberichte 
1872, 

-  This  compressed  koosso  may  be  obtained  from  the  Sohwanen-Apotheke  in 
langen. 
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Two  hours  after  the  patient  has  swallowed  the  last  por- 
:  tion  of  the  koosso,  we  may  give  him  a  couple  of  spoonfuls  of 
castor-oil.  The  worm  is  then  often  expelled  within  an  hour  or 
«two,  occasionally,  however,  not  till  the  evening,  very  rarely  not 
;  till  the  next  morning.  If  the  worm  be  partially  extended  from 
the  anus,  we  should  administer  an  enema  containing  some  an- 
thelmintic. 

We  need  have  no  anxiety  lest  the  head  of  the  worm  should  become  fixed  in  the 
»large  intestine,  and  thus  the  worm  be  reproduced.  In  any  case  it  could  remain  tliere 
.  but  a  short  time,  for  the  tape- worm  does  not  find  in  the  large  intestine  the  condi- 
;  tions  necessary  for  its  sustenance,  and  it  is  quite  impossible  that  it  can  mount  again 
:  into  the  small  intestine. 

I  have  seen  a  large  number  of  cases  treated  successfully  in  this  way,  partly  under 
1)  my  own  care  and  partly  under  that  of  others,  especially  in  the  Medical  Clinique  in 
Erlangen.  The  result  in  each  case  was  proved  by  finding  the  head  of  the  worm. 
/  In  some,  however,  it  was  not  found,  perhaps  because  the  patient  had  not  kept  all 
i.  the  evacuations,  though  subsequent  immunity  proved  that  the  cure  had  succeeded. 
1 1  In  othere,  the  treatment  failed,  because  some  circumstance  had  interfered  with  the 

■  success,  as,  for  example,  vomiting  of  the  medicine,  too  severe  purging  in  the  pre- 
I  paratory  treatment,  or  the  administration  of  a  purgative  immediately  after  tlie 
K  koosso.  The  anthelmintic  must  be  given  time  to  act  before  a  purgative  is  ad- 
0  ministered. 

The  large  mass  of  tlie  remedy  seems  to  have  some  influence  on  the  result.  For 
the  intestine  is  thereby  more  stretched  and  its  folds  flattened  out,  and  tlius  both  the 
:  head  and  body  of  the  worm  are  more  exposed  to  the  action  of  the  medicine. 

Once  the  cure  is  over,  we  must  take  compassion  on  the  diges- 
:  tive  tract  that  has  suffered  such  rough  usage,  and  which  in  some 

■  persons  is  excessively  sensitive.  The  patient  should  therefore 
.  get  some  mucilaginous  soup,  or  an  emulsion  with,  in  some  cases, 

a  few  drops  of  laudanum,  and  we  should  not  omit  to  draw  his 
attention  to  the  etiology  and  prophylaxis  of  tape-worms. 

Koossin,  which  has  been  obtained  by  Wittstein  and  Bedall,  of 

■  Munich,  by  treating  koosso  with  alcohol,  though  an  impure 
drug,  is,  according  to  a  communication  that  I  have  received  from 
my  colleague,  von  Ziemssen,  a  very  active  preparation.  For  some 
years  past  in  the  Medical  Clinique  at  Munich  about  thirty  grains, 
of  "koossin"  have  been  given  in  one  dose  for  the  cure  of  tape- 
worm, and  it  has  been  a  very  rare  occurrence  that  the  result  was 
not  all  that  could  be  desired.     The  preparation  itself  is  easy  to 
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take,  produces  no  feeling  of  nausea,  and  is  on  this  account  worthy 
of  being  more  generally  known. ^ 

Extremely  numerous  are  the  various  other  drugs  and  methods 
that  have  been  recommended,  and  which  are  worthy  of  a  trial 
Thus  male  fern-root,  bark  of  pomegranate-root,  kameela,  benzine^ 
saoria,  oil  of  turpentine,  picronifcrate  of  potash,  and  many  otliers 
have  all  been  more  or  less  warmly  recommended. 

Male  fern  :  The  active  principle  of  tliis  drug  is  probably  an  ethereal  oil ;  ])ut  the 
evidence  on  this  point  is  far  from  conclusive.  It  is  usually  administered  in  an 
electuary,  in  decoction,  or  in  mixtm'e  (which  requires  to  be  shaken).  Probably  a  bet- 
ter way  would  be  to  give  it  in  the  compressed  form.  The  dose  is  from  four  scruples 
to  half  an  ounce,  according  to  the  age  and  constitution  of  the  patient.  The  dose  is 
to  be  repeated. 

The  oleo-resin  (ethereal  extract)  of  fern  is  praised  by  many.  It  is  given  in  doses 
of  from  seven  and  a  half  to  twenty-three  grains  in  pills,  which  are  best  made  up 
with  the  root  itself. 

Baric  of  pomegranate-root :  This  is  a  very  powerful  medicine,  but  to  most  per- 
sons most  unpleasant  to  take,  for  it  causes  violent  pains  in  the  abdomen,  nausea,  and 
vomiting,  and  a  number  of  other  troublesome  indirect  effects.  It  is  given  as  decoc- 
tion :  from  two  to  four  ounces  of  the  drug  to  from  twenty-four  to  thirty-two 
ounces  of  water,  divided  into  two  to  three  doses  ;  or  one  may  macerate  from  two  to 
four  ounces  of  the  drug  in  from  one  to  two  pints  of  water  for  twenty- four  hours, 
then  boil  it  down  to  the  half,  and  give  it  to  the  patient  in  two  doses,  with  an 
hour's  interval  between  them. 

Kameela  (Rottlera  tinctoria)  has  been  lately  vei-y  warmly  recommended  ;  from 
fifteen  grains  to  half  an  ounce  is  given  in  two  doses,  generally  as  an  electuary. 

Benzine  has  been  tried  by  Mosler.^  He  gives  from  sixty  to  one  hundred  drops  in 
capsules,  which  each  contain  ten  drops,  two  every  hour  till  the  worm  is  expelled. 
Its  use  will,  however,  never  become  general,  on  account  of  the  very  unpleasant  gen- 
eral effects  that  it  sometimes  produces.  It  not  unfrequently  fails  also  to  expel  the 
worm. 

&fria  ^  (the  ripe  and  dried  fruit  of  Moesa  picta)  has  also  been  experimented 
with  in  Hosier's  Clinique.  In  doses  of  from  an  ounce  to  an  ounce  and  a  half  it  is 
said  to  expel  the  worm  completely. 

Oil  of  turpentine  *  is  without  doubt  a  powerful  remedy  for  worms ;  from  one  to 
two  ounces  are  given  in  one  or  two  doses,  and  the  worm  is  usually  expelled  quite 


'  The  best  quality  of  koossin  is  to  be  obtained  from  Bedall,  apothecary,  in  Munich. 
Bayer,  arztlich.  Intelligenzblatt,  1867,  p.  49. 

'  Peters,  Dissert.  Greifswalde,  1868.    PauUni,  Disertat.  Greifswalde,  1873. 
8  Pagi,  Diss.  Greifsw.  1869. 

*  For  the  copious  literature  on  this  subject,  see  Damine,  1.  c,  p.  810. 
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dead  soon  afterwards  ;  it  does  not  cause  any  general  disturbance  of  the  system.  It 
is  best  administered  in  capsules,  followed  by  full  draughts  of  milk.  "Whether  the 
freedom  from  unpleasant  consequences  after  the  administration  of  such  large  doses 
depends  on  the  rapidity  with  which  they  pass  through  the  intestinal  canal,  whereas 
smaller  doses  are  often  accompanied  with  various  disturbances,  has  not  been  in- 
vestigated.' 

Picronitraie  of  potash  is  recommended  by  Friedreich.''  Picronitrate  of  potash, 
twenty-eight  grains ;  jalap,  nine  drachms ;  extract  of  liquorice,  enough  to  make 
thirty  pills ;  one  pill  three  times  a  day.  Hosier  ^  is  not  so  satisfied  with  the  re- 
sults ;  he  has  specially  observed  general  malaise  for  some  days  after  its  administra- 
tion. 

For  a  full  account  of  all  the  other  drugs  and  methods,  I  must  refer  the  reader 
to  Davaine,  Kiichenmeister,  Wawruch,^  and  others. 

I  liave  myself  no  personal  experience  of  the  expulsion  of 
Bothrioceplialus  latus.  According  to  all  accounts  it  is  not  harder 
to  expel  than  the  Taenia  solium,  and  yields  to  the  same  rem- 
edies. Filix  mas  is  especially  recommended  for  its  expulsion. 
In  other  respects  the  treatment  is  to  be  carried  out  in  the  way 
that  has  already  been  described. 

It  is  looked  on  as  a  rule  only  to  undertake  a  tape- worm  cure 
if  segments  of  the  worm  are  being  expelled  spontaneously. 

The  contra-indications  are :  menstruation,  pregnancy,  great 
age  or  youth  of  the  patient,  and  acute  febrile  diseases.  Diseases 
of  the  intestinal  canal  are  no  contra-indication,  as  it  appears 
such  are  often  made  worse  by  the  presence  of  the  worm. 

We  can  hardly  be  expected,  nowadays,  to  pay  any  attention  to  the  change  of 
the  moon. 

Persons  who  have  been  afflicted  with  tape-worm  often  com- 
plain of  the  same  symptoms  long  after  it  has  been  quite  ex- 
pelled. It  need  hardly  be  said  that  we  must  not  allow  ourselves 
to  be  persuaded  into  undertaking  another  cure  on  the  ground 
of  such  complaints,  which,  though  sometimes  true,  are  often 
imagined,  and  frequently  depend  on  hysteria  or  hypochondriasis. 

'  Nothnagel,  Handbuch  der  Arzneimittellehre,  p.  631,  1874.     Consult  also  Bartels, 
•Structural  Diseases  of  the  Kidney,  in  a  later  volume  of  this  Cyclopedia. 
'  Virchow's  Archiv.  25,  p.  413,  1862. 
^Virchow's  Archiv.  33,  p.  430,  1865. 
■*  Monographie  der  Bandwurmkrankheiten,  Wien,  1844. 
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The  only  thing  to  justify  another  cure  is  knowing  that  segments 
of  the  worm  are  still  being  passed. 


Ffophylaxis. 

The  prophylaxis  presents  a  double  problem.  The  first  is,  how- 
to  protect  man  from  the  introduction  of  living  embryos  ;  the 
second,  how  to  guard  our  cattle  from  being  invaded  by  them. 

The  first  falls  partly  within  the  province  of  our  sanitary 
authorities,  but  must  also,  in  part,  be  solved  by  each  indi- 
vidual. 

By  establishing  a  strict  compulsory  meat  inspection  we  must 
prevent  any  infected  meat  being  exposed  for  sale.  Such  an  in- 
spection, will,  however,  only  be  possible  when  we  have  erected 
public  slaughter-houses. Indeed,  even  by  the  most  careful 
inspection,  we  can  never  prevent  individual  embryos  escapincr 

attention  and  being  sold  with  the  meat 
and  eaten,  for  they  are  by  no  means  dis- 
tributed equally  throughout  the  whole 
body  of  the  animal. 

Each  individual  must,  therefore, 
guard  himself  against  acquii'ing  a  tape- 
worm by  taking  care  not  to  introduce 
any  living  embryos  into  his  stomach. 
A  knowledge  of  the  appearance  that 
infected  meat  presents,  together  with  a 
knowledge  of  the  most  elementary  hy- 
gienic rules,  founded  on  common  sense, 
should  be  more  general!}^  diffused  among 
the  masses,  in  order  that  a  further  super- 
vision should  be  exercised  in  the  kitchen 
over  infected  meat.  But  above  all,  no 
meat  should  be  eaten  that  has  not  been  sufficiently  exposed  to 
heat.  It  is,  however,  only  after  long  roasting  or  boiling  that 
large  joints  of  meat  are  raised  to  a  sufficiently  high  temperature 
in  the  centre  to  kill  the  embryos.    We  may  say,  as  a  general  rule. 


Fig.  11. 


Swine's  flesh  containing  embryos. 
The  head  can  be  seen  through  the 
cyst  walla. 


'  Oerlacli,  Die  Fleischko.sb  des  Menschen,  Berlin,  1875,  could  uot  be  made  use  of. 
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that  no  meat  should  be  used  which  still  retains  a  red  color, 
still  less  such  that  contains  blood ;  and,  when  cut,  no  reddish, 
still  less  red,  fluid  should  escape.  The  use  of  raw  meat  should 
be  entirely  condemned. 

All  this  of  course  holds  equally  good  for  meat  that  has  been 
insufficiently  salted  or  smoked. 

If  we  are  compelled,  for  dietetic  reasons,  to  prescribe  raw 
grated  meat,  we  must  entrust  the  preparation  of  it  to  some  per- 
son on  whom  we  can  rely,  and  who  has  been  accurately  instructed 
as  to  the  appearance  of  the  embryos,  and,  best  of  all,  has  re- 
ceived orders  to  reject  every  particle  of  meat  containing  a  white 
spot,  or  streak,  or  vesicle. 

The  strictest  cleanliness  should  rule,  both  in  the  kitchen  and 
in  the  larder.  Meat  should  never  be  allowed  to  lie  in  contact 
with  other  articles  of  food  which  are  not  exposed  to  heat  before 
being  used,  nor  should  they  be  carried  together  in  the  same 
vessel  or  basket.  When  possible,  every  article  of  food  should 
be  washed  before  being  used. 

The  second  and  chief  part  of  our  task  is,  however,  to  keep 
our  animals  destined  for  slaughter  free  from  infection.  It  is  quite 
in  the  power  of  those  agriculturists  who  breed  animals  for  the 
market  entirely  to  eradicate  the  disease  from  their  stalls. 

Now,  with  regard  especially  to  swine,  the  idea  that  they  thrive 
better  amid  filth  must  be  looked  upon  as  a  prejudice  that  is  no 
longer  entertained  by  skilled  agriculturists.  The  habit  that  still 
prevails  in  some  farm-yards,  of  intentionally  giving  the  animals 
access  to  the  excrement  of  human  beings,  should  at  once  be  put 
a  stop  to  as  thoroughly  worthy  of  reprobation,  and  pigs  should 
be  so  enclosed  as  to  be  unable  to  wallow  about  in  the  dung- 
heap  and  other  filth. 

Though  the  ruminants  have  no  such  filthy  propensities,  still 
they  too  should  be  shut  out  from  access  to  human  excrement. 
With  this  object,  the  barbarous  custom  of  defecating  in  every 
place  promiscuously  should  be  put  down  with  a  high  hand. 

These  precautions  are  not,  however,  by  themselves,  sufficient 
to  prevent  the  infection  of  cattle.  For  we  know  that  the  mature 
segments,  especially  of  Taenia  saginata,  are  continually  being 
spontaneously  expelled  and  lost.    Infection  of  the  fodder  of  the 
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animals,  of  the  grass  or  of  the  hay,  may  in  this  way  readily 
occur.  The  domestics,  and  especially  the  out-door  servants 
must  therefore  be  kept  under  observation,  and,  in  case  any  of 
them  be  found  to  have  a  tape-worm,  he  should  be  requested  to 
have  it  expelled.  The  presence  of  a  tape- worm  is  not  only  a 
constant  source  of  danger  to  the  health  of  the  individual,  but 
also  to  every  one  else  in  the  same  house  with  him  ;  and  a  person 
afflicted  with  Taenia  solium  is  more  to  be  shunned  than  one  suf- 
fering from  small-pox  or  the  itch.  It  is  hardly  necessary  to  say 
that  a  tape- worm  that  has  been  expelled  should  not  so  forth  be 
thrown  aside.  It  should  first  be  rendered  harmless,  which  is 
best  done  by  pouring  boiling  water  over  it. 

Finally  must  be  mentioned  the  danger  caused  by  irrigating 
meadows  with  the  contents  of  the  city  sewers.  Cobbold  was  the 
first  to  draAV  attention  to  the  fact  that  the  helminfcha  might  be 
disseminated  in  this  way,  by  the  infection  of  the  larger  animals 
used  for  slaughtering.  This  view  met  with  great  opposition, 
and  indeed  the  careful  examination  of  a  beast  that  had  been 
kept  on  such  meadows  disclosed  no  embryos.  The  danger,  how- 
ever, cannot  be  denied,  for  the  eggs  of  the  tape-worms  would 
seem,  from  their  thick,  tough  shells,  to  be  likely  to  retain  their 
vitality  for  a  considerable  time.  An  experiment  that  I  made  on 
a  goat  by  feeding  it  on  the  pulp-like  remains  of  two  Tsenise 
saginatffi  that  had  been  undergoing  decomposition  for  four  and 
six  weeks  during  the  summer,  turned  out  successful.  The  limit 
of  their  power  of  vitality  does  not,  therefore,  seem  to  be  as  yet 
at  all  determined. 

Gerlach '  was  equally  successful  with  the  eggs  of  Tajnia  solium. 


LEEDS  <S<WEST-RlDiNG        Taenia  Solium. 

r.i  E  D  i  C  0  -  C  H  i  R  U  R  C 1 G  A  L  S  0  C  i  E  T  Y  The  Armed  Tape-worm. 

When  fully  developed,  the  Tgenia  solium  usually  measures 
from  two  to  three  metres,  seldom  more.    Its  head  is  about  the 


'  1.  Hannover.  Jahrb.  1870,  p.  66. 


TiENIA  SOLIUM. — DESCEIPTION. 


707 


size  of  the  head  of  a  small  pin.  Its  shape  is  somewhat  quadri 
lateral,  owing  to  the  four  prominent  sucking- discs.  The  top  of 
the  head  is  elongated  into  a  conical  protuberance,  the  rostellum, 
on  which  is  placed  a  coronet  of  small  hooks  (vide  Figs.  22,  23). 
The  hooks  are  arranged  in  two  circles,  an  outer,  containing 
small  hooks,  and  an  inner,  which  contains 
larger  ones.  The  points  of  all  these  hooks 
fall,  however,  in  the  same  circle.  The  lever- 
like  ends  of  the  hooks  by  which  they  are  at- 
tached are  inserted  into  pocket-like  depres- 
sions, which  occasionally  are  strongly  pigment- 
ed. It  is  very  common  for  the  hooks  to  fall 
out,  especially  if  the  worm  has  been  expelled 
by  medicine  ;  but  by  means  of  a  pocket-lens 
we  can  always  say  that  they  have  been  there. 
It  happens  sometimes  also  that  only  the  hooks    Eninrpcci  bond  or  the 

^  ^  Ta;nia  solium. 

belonging  to  one  circle  are  lost,  leaving  a  sin- 
gle circlet  of  hooks  remaining.    The  suckers  are  very  movable  ; 
the}^  are  visible  to  the  naked  eye,  and  are  protraded  so  far  that 
they  appear  only  to  be  connected  to  the  head  by  slender  pedicles. 

The  neck,  which  joins  on  to  the  head,  is  about  three  centi- 
metres long,  and  does  not  present  any  appearance  of  segmenta- 
tion. The  segments  that  are  attached  to  it  are  very  small  and 
delicate,  but  they  become  larger  as  the  distance  from  the  neck 
increases.  The  end  of  each  segment  that  is  towards  the  head  is 
somewhat  smaller  than  the  end  that  is  away  from  it,  and  the 
small  end  of  each  segment  is,  as  it  were,  let  in  to  the  larger  end 
of  the  preceding  one. 

The  mature  segments  measure  when  in  a  state  of  relaxation 
from  nine  to  ten  millimetres  long,  and  from  four  to  six  mm. 
broad.  When  fresh  they  are  usually  more  or  less  contracted, 
and  consequently  appear  somewhat  furrowed  on  the  surface. 

All  measurements  of  tape-worms  are  likely  to  be  inaccurate,  for  the  size  of  the 
■worm  undergoes  very  considerable  variations  according  to  the  amount  of  contrac- 
tion present  at  the  time.  The  worm  is,  as  a  rule,  measured  when  in  a  state  of 
relaxation. 

The  genital  pore  is  situated  on  the  margin  and  a  little  behind 


Fig.  12. 
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Fio.  13(9). 
Mnture  hPKinent  of 

T;enia  solium. 
(Magnified  U  diam.) 


Fig.  14. 
Mature,  but  very 
unfruitful  segment 
ot  the  same. 


the  rnicldle  of  each  segment,  and  alternates  irregularly  from  one 
side  to  the  other.' 

The  uterus  (Fig.  13)  forms  a  straight  line  passing  down 

the  centre  of  the  segment, 
from  which  from  seven  to 
twelve  branches  are  given  off 
on  each  side.  These  branches 
are  placed  at  irregular  inter- 
vals from  one  another,  and 
break  up  into  branches  like 
a  tree.  The  segments  are 
occasionally  almost  sterile, 
and,  in  consequence  of  the 
small  number  of  eggs  that 
are  developed,  the  lateral 
branches  of  the  uteras  are 
much  smaller  and  fewer  in  number  than  usual  (Fig.  14). 

The  other  parts  of  the  female  sexual  organs  present  a  some- 
what complicated  arrangement.    They  consist  of  the  germ-stock, 
which  is  situated  in  the  hinder  part  of  the  segment ;  of  the  two' 
yolk-stocks,  which  are  situated  anteriorly  and  to  each  side  of  the 

ovary;  and  of  the  "  round  shaped 
body"  (rundlichen  Korper).  Into 
this  latter  open  the  ducts  of  the 
germ-stock  as  well  as  the  common 
duct  of  the  two  yolk  stocks,  into 
which  the  muscular  vagina  itself 
opens.  The  uterus  also  commences 
from  this  "  round  shaped  body." 
The  male  organs  of  generation  consist  of  a  tolerably  thick 
seminal -duct  (Samenleiter),  which  is  twisted  like  a  cork  screw, 
and  which,  breaking  up  into  numerous  branches,  spreads  itself 
over  the  anterior  part  of  the  segment.  On  these  branches  the 
numerous  seminal  vesicles  sit  like  berries. 

The  eggs  are  roundish,  and  are  on  ,an  average  0.032  mm. 


Fia.  l,";. 
Egg  of  Tmtud  so- 
lium, containing  a 
six- hooked  embryo. 


Fio.  16. 

Ruptured  egg  of  Tmnia 
solium  from  which  the 
embryo  has  just  escaped. 


'  For  a  fuller  account  of  the  anatomy  of  the  Taenia,  vide  Schiefferdecker,  in  the  Jen- 
.aische  Zeitschrift,  etc.  VIIL  p.  459,  1874. 
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broad,  and  0.036  mm.  long.  They  are  enclosed  in  a  very  tliick 
shell,  which  is  composed  of  radiating,  angular  staves,  arranged 
like  a  mosaic.  They  are  often  covered  with  a  delicate  albu- 
minous envelope  in  which  are  masses  of  granules.  The  shell  of 
the  ripe  egg  encloses  the  embryo,  a  delicate  mass  of  protoplasm 
armed  Avitli  three  pairs  of  fine,  glistening  hooks. 

Running  along  the  whole  length  of  each  side  of  the  worm 
and  reaching  its  whole  length,  is  a  vessel,  containing  a  liquid, 
with  transverse  communicating  branches. 

Deformities  occur  frequently,  the  most  common  being  par- 
tial or  complete  fusion  of  two  consecutive  segments,  in  which 
way  segments  are  formed  having  several  genital  pores.  Very 
often,  too,  the  segments  are  stunted  and  full  of  flaws,  and 
fissures  and  holes  are  far  from  uncommon.  Most  of  these  are 
caused  simply  by  rupture  of  the  immensely  distended  uterus, 
the  eggs  thus  procuring  a  way  of  exit  for  themselves.  How- 
ever, now  and  then  we  find  this  splitting  and  perforation  not 
confined  to  the  mature  segments,  but  affecting  the  worm 
throughout. 

The  most  interesting  of  these  deformities  are  the  rare  instances 
where  two  worms  are  joined  together.  Along  the  whole  length 
of  the  flat  surface  of  one  worm,  another  worm,  which  is  set  on  the 
edge,  is  joined — the  second  worm  being  usually  stunted.  In 
other  cases  the  whole  worm,  instead  of  having  two  flat  surfaces, 
has  three,  is  in  fact  triangular. 

An  example  of  this  deformity  was  found 
by  Professor  Zenker  in  the  intestine  of  a  per- 
son who  had  died  of  tubercles,  along  with  thir- 
teen properly  formed  worms.  The  head  was 
furnished  with  six  suckers  and  twenty-eight 
liooklets.  All  the  worms  were  young  exam- 
ples of  TfEuia  solium,  and  in  none  had  any 
of  the  segments  arrived  at  maturity.  The  de- 
Pio.  17.  formed  worm  was  forty-six  centimetres  long, 

Tajnia  ^lium'^'^haXg   aud  looked  as  if  it  was  all  wrinkled  up.   It  had 
three  edges,  the  section  having  the  form  of  a 
Roman  Y,  and  all  the  genital  pores  were  situated  on  the  lowest 
edge. 
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Many  similar  double  monsters  have  been  seen  by  Bremser,'  Levacher,'  Culling- 
worth,2  and  Cobbold,''  and  one  has  been  described  by  the  last-mentioned  author  under 
the  name  Taenia  lophosoma.  It  would  ai)pear,  however,  that  in  each  case  the  worm 
belonged  to  the  species  T.  saginata.  It  is  also  plain  that  the  worm  described  by 
Kiichenmeister,^  as  found  in  the  Hottentots,  is  notliing  but  a  double  monster  belong- 
ing to  the  T.  saginata  species.  In  none  of  these  instances  was  the  head  found.  Heads 
with  six  suckers  have  been  seen  by  Kiichenmeister  *  in  the  T.  coenurus,  by  v.  Siebold ' 
in  the  T.  ecliinococcus,  of  T;\liich  he  gives  a  drawing,  and  by  Bremser » in  the  T. 
crassicoUis. 

The  T,  solium  in  its  embryonic  stage,  when  it  is  known  as  the 


Cysticercns  cellulosse,  inhabits  the  intermuscular  connective 
tissue  and  other  parts  of  the  pig.    It  has  also  been  found  in  the 


'  1.  c,  p.  107,  Plate  III.  Figs.  12-14. 

^  Coraptes  rend.  XIII.  p.  661. 

3  Med.  Times  and  Gaz.  Dec.  12,  1873. 

*  Transact,  of  the  Pathol.  Society,  XVII.  p.  438. 

M.  c,  p.  93.  PI.  III.  Fig.  14. 

« Ibid.  p.  94. 

'  Zeitschrift  f.  wissenschaft.  Zoologie.  IV.  PI.  16,  Fig.  9. 
"1.0.,  p.  108. 
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FlO.  22. 

Strongly  magnified  head  of  Cysticercns  oellalosse. 


deer/  in  the  dog,'^  and  in  the  polar  bear^  (of  course  when  living 
in  confinement).  It  is  not  yet  certain  whether  it  occurs  in  rats 
and  monkeys  or  not. 

For  an  account  of  its  occurrence  in  man,  refer  to  Vol.  III.,  p.  601,  of  this  Cyclo- 
pteclia. 

The  Cysticercus  cellulosse  is  a  thin-walled  vesicle  with  limpid 
contents,  seldom  exceeding 
the  size  of  a  pea  or  bean. 
This  vesicle  has  an  irregu- 
larly wavy  surface.  It  is 
usually  surrounded  by  a 
capsule  of  connective  tis- 
sue, to  the  inner  surface  of 
which  it  is  closely  applied. 
At  some  place  on  the  sur- 
face of  the  vesicle  there  is 
a  more  or  less  well-marked 
depression.  Inside  the 
cyst,  and  visible  through 
it,  is  a  firm,  round,  vjrhitish 
body,  which  is  connected 
with  the  depression  in  the 
wall  of  the  cyst.  On  open- 
ing the  cyst,  this  body  is 
found  to  be  a  pear-shaped 
sac.  Inside  this  sac  is  the 
head  of  the  Cysticercus, 
turned  inside  out  like  the 
finger  of  a  glove.  The  head 
resembles,  in  every  way, 
the  head  of  the  TjEnia 
solium. 

There   are   two  ways  in         Large  hook  from  the  inner,  ond  small  hook  from  the  outer 
.  .  circle  of  this  specimen,  as  viewed  from  different  sides.  (Still 

WlUcll  we  may  prove   that  powerfully  magnified.) 

'  Krabhe,  quoted  by  Leuolcart,  I.  p.  745. 

'  Gerkich,  Hannover.  Jahrb.  18G9,  p.  69.  Boloff,  Mittheilung.  aus  der  thieriirztl. 
Praxis  in  Preufssen.  16,  p.  167,  1869. 

'  Leisering,  Jahresbericht.  d.  ges.  Med.  1870,  I.  495. 


FiQ.  23. 
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the  Cysticercus  cellulosje  is  the  early  stage  of  development  of 
the  TfBiiia  solium:  either  by  producing  Cysticercus  cellulosse 
in  the  pig,  by  feeding  it  on  the  ripe  segments  of  T.  solium, 
or  by  breeding  Tfenia  solium  in  the  intestine  of  a  man  by  giv- 
ing liim  pork  to  eat  that  contains  tlie  Cysticercus  cellulosse. 
Now  both  of  these  methods  of  proof  have  been  frequently  success- 
fully carried  out,  though,  of  course,  the  latter  one  less  often 
than  the  former.  The  mutual  relation  of  the  two  is  therefore 
fully  established. 

The  first  person  who  succeeded  in  producing  the  Cysticercus  cellulosaj  in  the  pig 
by  feeding  it  on  segments  of  the  T.  solium  containing  eggs,  was  van  Beneden,'  and 
similar  experiments  were  afterwards  successfully  made  by  Haubner  and  Kiichen- 
meister,''  Leuckart,^  Gerlach,''  and  many  others. 

Kiichenmeister  *  was  the  first  who  succeeded  in  producing  Tfenia  solium  in  the 
human  intestine  out  of  Cysticercus  cellulosse.  To  a  culprit  condemned  to  death  he 
administered  a  number  of  embryos  three  days  before  liis  execution,  and  afterwards 
found  ten  had  become  everted  and  changed  into  Taenia,  some  of  which  were  ad- 
herent to  the  wall  of  the  intestine. 

In  another  experiment  °  the  culprit  was  given  twenty  embryos  four  months,  and 
the  same  number  two  and  a  half  months,  before  his  execution.  At  the  jJost-mortem, 
nineteen  TtenijB  were  found,  some  of  which  had  mature  segments. 

Leuckart '  relates  another  successful  experiment.  A  young  man  swallowed,  of 
his  own  accord,  four  embryos.  Four  months  afterwards  he  expelled  mature  tape- 
worm segments,  and,  after  lieing  treated,  two  examples  of  Taenia  solium  were  ex- 
pelled.   Two  similar  experiments  were  also  successful.^ 

I  myself  have  to  record  an  exjDcriment  very  similar  to  those  of  Kiichenmeister.  A 
person  suffering  from  tubercle  swallowed  twenty-five  embryos,  freshly  taken  from  a 
pig;  eighteen  days  before  his  deatli.  At  tlie  post-mortem  twelve  worms  were  found  in 
the  Intestine.  They  had  all  the  characteristic  marks  of  the  Taenia  solium,  but  were, 
however,  aU  very  small,  and  in  none  was  there  any  formation  of  segments  visible  to 


'  Annales  des  sci.  natur.  1854,  I.  p.  104. 

"Magazinf.  Thierheilk.  1855,  p.  105,  and  "On  Parasites,"  p.  76. 
3  1.  c,  I.  p.  239. 

<  Jahresb.  der  Thierarzneischule  zu  Hannover.  1869,  p.  66. 
5  Wiener  med.  Wochenschr.  1855,  No.  1. 
» Deutsche  Klinik,  1860,  No.  20. 

'  Die  Blasenbandwiirmer  und  ihre  Entwickelung.  Giessen,  1856,  p.  53,  On  Para- 
sitis,  I.  p.  283. 

*  Bertolus,  Dissertat.  sur  les  metamorpho.  des  cfistoides.  These  de  MontpeUier,  No. 
106, 1856.  noUenbach,  Woohenschrift  f.  Thierheilk.  Jl.  pp.  301  and  353.  (These  are  taken 
from  Leucka/rt,  Parasiten,  I.  p.  233.) 
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the  naked  eye.  The  search  was  rendered  so  difficult— by  the  intestines  being  filled 
with  a  quantity  of  turbid  yellow  chyme — that  at  first  I  had  little  hope  of  finding 
the  young  TiBuia.  It  is,  therex^i-j^^^not  to  be  wondered  at  if  all  the  animals  that  were 
introduced  were  not  found,  e\  .n  ^supposing  that  every  one  of  them  had  become 
developed. 

There  have  been  numerous  experiments  made  to  try  if  by  feeding  animals  on  the 
Cysticercus,  the  corresponding  Toania  could  be  i^roduced,  but  in  vain.  Like  many 
others,  I  too  have  made  unsuccessful  experiments  on  dogs,  rabbits,  and  guinea-pigs, 
and  also  on  a  monkey,  the  Macacus  cynomolgus  from  the  East  Indian  Islands.  The 
tape-worm  heads  tliat  had  been  introduced  into  the  first  animals  were  sometimes 
found  as  late  as  twenty-four  hours  after  their  introduction,  after  which  time  they 
disappeared  entirely,  evidently  having  been  digested. 

Distribution. 

Taenia  solium  is  only  found  in  the  small  intestine  of  man.  The 
head  is  usually  fastened  to  the  mucous  membrane  of  the  intestine 
in  its  upper  third,  and  takes  such  a  firm  grip  that  the  neck  often 
gives  way  before  it  will  let  go  its  hold.  The  neck  and  the  first 
segment  of  the  worm  usually  lie  coiled  up  in  a  mass  about  the 
head  of  the  animal.  From  this  point  the  worm  extends  down- 
wards through  the  small  intestine,  being  folded  on  itself  here  and 
there,  and  usually  reaches  to  its  lower  third,  seldom  as  far  as  the 
caecum.  Mature  segments,  either  single  or  in  short  pieces,  are 
usually  found  about  the  lower  portion  of  the  colony,  and,  when 
the  worm  is  quite  fully  growm,  ripe  segments  are  usually  to  be 
seen  scattered  singly  throughout  the  large  intestine. 

Up  to  the  present  time.  Taenia  solium  has  not  been  found  except  in  man ;  we 
must  therefore  look  upon  it  as  being  peculiar  to  him.  The  many  endeavors  to  pro- 
duce it  in  animals  have  all  been,  as  has  already  been  mentioned,  fruitless. 

The  above  description  is  founded  on  the  position  in  which  the  worm  was  found 
in  post-mortems  made  shortly  after  death. 

Up  to  the  present  time  we  do  not  possess  thoroughly  reliable 
accounts  as  to  the  geographical  distribution  of  tlie  Tjenia  solium, 
for  it  has  not  been  distinguished  by  authors  from  the  Taenia 
saginata.  Since  its  distribution,  however,  must  depend  on  that 
of  the  animal  in  which  it  exists  in  an  embryo  condition,  we  may 
conclude  that  it  corresponds  to  that  of  the  pig.  Hence,  Taenia 
solium  will  be  found  among  all  nations  that  do  not  despise  pork. 
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Taenia  solium  is  very  frequent  in  Europe  and  America.  It 
would  appear  not  to  be  quite  so  commiyi  in  the  remaining  tliree 
divisions  of  the  globe.  In  Europe,  tht  saiddle  of  Germany  is  re- 
markable as  being  the  land  where  it  is  most  widely  diffused. 

In  Holsteiu  I  meet  with  the  Tajuia  sagiiiata  four  times  as  often  as.  the  Tajnia 
solium. 

Of  100  cases  that  Ki'abbe  '  observed  in  Copenhagen  and  the  surrounding  country, 
53  were  Trenia  solium  and  37  Taenia  saginata. 


Taenia  Saginata.'' 
The  Unarmed  or  Fat  Tape- worm. 

The  Taenia  saginata,  when  fully  developed,  is  far  larger,  and 
is  in  its  general  formation  much  stronger,  thicker,  fatter,  and  less 
transparent  than  the  Taenia  solium,  and  grows  to  a  length  of  six 
metres.    The  head  is  far  larger  than  that  of  the  Taenia  solium, 


Fig.  24.  Pio.  25. 

Strongly  pigmented  head  of  T.  snginata.  Head  of  T.  saginata  without  pigment. 

measuring  2.50  mm.  broad.  It  is  furnished  with  four  powerful 
sucking-discs,  but  the  rostellum  and  circlet  of  hooks  are  wanting, 
and  in  place  of  the  latter,  there  is  in  the  centre  of  the  head  a 


'  Ugeskrift  for  Lajger.  3  R.  VII.  No.  7,  1869. 
'  Concerning  the  name,  vide  p.  087. 
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m-iidl  frontal-sucker.  At  times  it  is  quite  free  from  pigment, 
at  others  it  is  more  or  less  pigmented,  while  occasionally  it  is 
almost  saturated  with  black  pigment,  the  coloring  matter  being 
especially  massed  round  the  suckers. 

Leuckart  says  that  there  are  small  rudimentary  hooks  round  the  frontal-sucker. 

The  neck  is  very  short,  and  a  few  milli- 
metres behind  the  head  we  can  readily  make 
out  with  the  naked  eye  the  indications  of 
commencing  segmentation. 

The  ripe  segments  average,  when  in  a  relax- 
ed condition,  from  sixteen  millimetres  long  and 
seven  mm.  broad  to  twenty  mm.  long  and  five 
mm.  broad.  The  genital  pores  vary  irregularly 
from  one  side  to  the  other,  and  are  situated  on 
the  margins  of  the  segments  and  somewhat 
behind  tlie  median  line.  Bnginiita   (Maguiiied  mx 

diamctci-d. ) 

What  was  said  before  about  the  measurements  of  TiEnia  solium  (v.  p.  707)  is 
equally  true  about  tliose  of  Taenia  saginata. 

The  uterus  has  on  each  side  from  fifteen  to  twenty  lateral 
branches,  which  divide  dichotomously.  In  other  respects  the 
sexual  apparatus  closely  resembles  that  of  the 
Taenia  solium. 

The  eggs  are  usually  somewhat  oval,  and  also 
somewhat  larger  than  that  of  the  Taenia  solium  ; 
they  measure  on  an  average  0.035  mm.  broad 
and  0.039  mm.  long.     Their  structure  is  quite  Egg  of  t.  saginata.  with 

six-hoo]{ccl  embryo. 

the  same  as  that  of  the  eggs  of  T.  solium, 
but  the  shells  are  slightly  tliicker.    The  enclosed  embryo  con- 
sists of  a  mass  of  protoplasm  with  three  pairs  of  small  chitine- 
hooks. 

The  size  and  shaj^e  of  the  eggs  do  not  enable  us  to  distinguish  them  from  those 
of  T.  solium.  For  the  eggs  of  the  latter  worm,  when  seen  from  the  side,  are  some- 
what oval,  and  the  difference  in  size  is  so  small  that  it  could  only  be  appreciated 
when  the  eggs  of  the  two  species  were  placed  together.  The  eggs,  too,  of  the 
same  species  vary  greatly  in  size.    The  result  of  very  numerous  measurements  of 


Fig.  26  (10). 
Ripe  Kogmcnt  of  Tcenia 
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eggs  gave  0.047  mm.  in  length  and  0.043  mm.  in  breadth,  as  a  very  rare  maximum 
the  average  minimum  being  0.037  and  0.032  millimetres.     In  estimating  the  aver- 
age size  given  above,  this  exceptional  maximum  was  not  included.    Eggs  measur- 
ing 0.041  mm.  long  and  0.036  mm.  broad  were  not  unfrequently  met^with,  and 
are  included  in  the  above  average. 

The  variations  in  the  size  of  the  eggs  of  Ta3nia  solium  were  not  nearly  so  great. 

The  thickness  of  the  egg-shells  of  T.  saginata  is  from  0.0057  to  0.0004  mm. ;  of 
Tajnia  sol.,  from  0.0050  to  0.0057  mm. 


Fios.  28  and  29. 

Embryos  of  T.  saginata,  with  numer- 
ons  hooks. 
Fig.  30. 
Hooks  largely  magnified. 


Fig.  31. 

Deformed  segments  of  T.  saginata. 
with  numerous  genital  pores,  some  of 
which  are  situated  on  the  surface  of 
the  segments. 


It  is  not  at  all  uncommon  to  find  embryos  of  T.  saginata  that  have  numerous 
hooks.  In  one  example  of  T.  saginata,  which  was  in  other  respects  deformed,  I 
found  numerous  embryos'  with  twelve  and  sixteen  hooks,  and  one  that  had  as  many 
as  thirty-two.  Some  of  these  hooks  were  perfectly  formed ;  others  were  nothing  but 
short,  clumsy  rods  of  chitine. 

Deformities  similar  to  those  met  with  in  the  T.  solium  are  of 
frequent  occurrence.  Very  often  the  segments  are  stunted,  or 
sterile,  or  full  of  flaws.  At  other  times  several  are  joined  to- 
gether, and  form  one  immense  segment,  having  several  genital 
pores.  If  several  such  segments  are  found,  it  is  usual  for  some 
of  the  genital  openings  to  be  situated  on  the  broad  surface  of 
the  segment,  instead  of  on  the  margins.  Tlius,  in  each  of  the 
cases  represented  in  the  accompanying  wood-cut  there  are  three 
genital  openings  on  the  broad  surfaces  of  the  segments. 
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In  the  Museum  of  the  College  of  Surgeons  in  London  there  is  a  specimen  of  such 
a  segment  which  is  of  gigantic  size.  I  counted  twenty  genital  openings  on  it,  two 
of  which  were  situated  on  the  broad  surface  of  the  segment.  The  other  side  of  the 
segment  could  not  be  seen. 

Double  monstrosities,  similar  to  those  found  in  T.  solium, 
also  occur,  and  are,  it  would  appear,  more  common.  Thus,  the 
worm  described  by  Kiichenmeister  ^  as  occurring  especially 
among  the  Hottentots,  as  well  as  those  described  by  Bremser, 
Cobbold,  and  Culling  worth,  belongs  most  probably  to  this  spe- 
cies. None  of  the  heads  of  these  worms,  however,  have  as  yet 
been  obtained. 

Thh  ruminants  must  be  looked  upon  as  the  hosts  of  the  T. 
saginata  during  its  Cysticercus  condition,  the  embryos  having 
been  found  in  the  voluntary  muscles,  in  the  lieart,  and  in  the 
brain  of  these  animals.  Up  to  the  present  time  they  have  only  been 
found  in  the  cow  and  in  the  giraffe ;  but  they  have  been  arti- 
ficially produced  in  the  calf,  the  goat,  and  the  sheep,  by  feeding 
these  animals  with  segments  of  the  worm.  This  is  probably 
because  the  ruminants,  taken  as  a  class,  present  conditions  that 
are  favorable  to  the  development  of  the  Cysticercus  of  the  T. 
saginata. 

It  is  a  most  remarkable  fact,  that,  though  T.  saginatae  are  so  common,  their 
embryos  have  very  rarely  come  under  observation.  With  the  exception  of  Knoch,' 
who,  writing  from  St.  Petersburg,  apeaks  of  them  as  of  common  occurrence  in  cow'3 
flesh,  no  one  has  observed  them  in  Europe,  except  Professor  Mobius,^  who  found 
them  in  a  giraffe  that  was  in  the  Zoological  Gardens  in  Hamburg.  The  Patho- 
logical Institution  of  Kiel  has  in  its  possession  a  portion  of  an  ox-tongue  containing 
them,  which  was  presented  to  it  by  Dr.  Closs,  of  Frankfort-on-the-Main.  In  the 
Senkenberger  Museum  there  is  another  portion  of  this  tongue.  The  only  other 
person  who,  so  far  as  I  know,  has  seen  them  is  an  English  doctor,  who  met  with 
them  in  India,  and  who  says  they  are  constantly  met  with  in  the  flesh  of  the  cow, 
and  who,  without  recognizing  their  true  nature,  has  given  a  most  accurate  descrip- 
tion and  drawing  of  them.* 


'  For  the  references,  see  under  T.  solium,  p.  710. 
'  Petersb.  med.  Zeitng.  X.  p.  245,  1866. 
'  iVb«,  Zoolog.  Garten.  XII.  p.  163. 

*  In  a  report  of  the  Indian  Government  for  1770,  which  'I  had  the  opportunity  of 
seeing  at  the  house  of  Dr.  Oohbold,  in  London. 
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The  Cjsticercus  of  the  T.  saginata  has  been  bred  in  cows  by  Leuckart,'  Mosler « 
St.  Cyr,=  Cobbolcl,-"  Ziim,'  and  Prolistmayr."  ' 

In  the  goat  by  Zenker  i  three  times,  and  by  me  once. 

In  the  aJieep,  once  by  me,  and  probably  once  by  Cobljold.* 

Unsuccessful  attempts  have  been  made  to  produce  them  in  the  sJieep,  by  Zurn 
and  Leuckart ; '  in  swine,  by  Klichenmeister,  Zenker,'  Leuckart,"  and  Schmidt ; '  in 
the  dog,  by  Probstmayr «  and  Ijy  me ;  in  rabbits,  guinea-pigs,  and  an  fyw,  by  me. 

The  particulars  of  my  experiments  will  be  given  in  anotlier  place. 

There  are  many  grounds  for  the  striking  fact  that  the  Cysti- 
cercus  of  this  very  prevalent  species  of  Tania  should  be  met 
with  so  very  rarely.  One  of  the  principal  of  them  is,  that  the 
conditions  are  not  favorable  to  the  introduction  of  a  large  num- 
ber of  eggs  into  the  cow  ;  for  the  T.  saginata  deposits  the  greater 
number  of  its  eggs  while  still  in  the  intestine.  These  are  passed 
along  with  the  faeces,  to  which,  from  the  habit  of  the  animal,  it 
seldom  has  access.  Further,  the  segments,  from  which  most  of 
the  eggs  have  escaped,  are  being  continually  expelled  singly,  and 
are  consequently  distributed  over  a  very  large  area.  Thus,  even 
if  one  of  them  is  accidentally  introduced  into  the  animal  along 
with  its  fodder,  no  very  extensive  invasion  of  embryos  can  take 
place  ;  and,  finally,  the  embryos,  being  distributed  over  such  a 
large  animal,  are  not  so  readily  found. 

The  Cysticercus  of  the  T.  saginata  consists  of  an  oval  cyst, 
which,  when  developed,  is  perhaps  somewhat  smaller  than  that  of 
the  T.  solium.  At  one  end  of  the  cyst  may  be  seen  the  place  into 
which  the  head,  which  is  inverted  like  the  finger  of  a  glove,  is  in- 
serted. It  is  separated  from  the  rest  of  the  contents  of  the  cyst 
by  a  delicate  membrane,  which  is  known  as  the  "mantle."  The 
head  exhibits  the  marks  characteristic  of  the  Taenia  saginata, 
viz.,  four  powerful  sucking-discs,  without  any  hooks.  The 


'  Parasiten.  I.  pp.  296,  405,  414  (in  sheep),  747  (in  swine). 
'  Helminthol.  Studien.  Berlin,  1864. 
'  Journal  de  ranatomie,  1873. 

Supplement  to  the  treatise  on  Entozoa,  p.  1 8. 
^  Zoopatholog.  Untersuchuug.  1873,  pp.  52  and  57. 
"  Jahrb.  d.  Miinchener  Thierarzneischule,  1869-1870. 

'  Sitzungsberichte  d.  Erlanger  phys. -medio.  Societ.  1805-67,  p.  15  ;  and  ibid.  IV.  p- 
71,  1872. 

»  Med.  Times  and  Gaz.  June  15,  1866. 
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worm  is  fully  grown  twelve  weeks  after  the  animal  experimented 
on  has  swallowed  the  eggs,  though  the  embryos  continue  develop- 
ing for  some  time  longer. 

The  embiyo  (at  least  in  the  slieep  and  goat)  is  surrounded  by  a 
very  thick  capsule  composed  of  connective  tissue,  the  inner  sur- 
face of  which  is  usually  covered  with  a  copious,  yellow,  unctuous 
deposit. 

The  Cysticercus  of  the  Taenia  saginata  seems  to  be  much  short- 
er-lived than  most  of  the  other  Cysticerci,  numbers  of  them  dying 
even  before  they  have  become  fully  developed,  and  a  large  por- 
tion perishing  prematurely  after  being  fully  developed.  After 
the  death  of  the  embryo,  it  and  its  capsule  are  transformed  into 
a  small  node  filled  with  a  greasy,  greenish-yellow  pulp. 

With  regard  to  the  identification  of  the  T.  saginata,  there 
can  nowadays  no  longer  be  any  doubt 
but  that  Kiichenmeister  has  correctly 
laid  down  its  distinguishing  character- 
istics. I  myself  have  had  the  oppor- 
tunity of  examining  thirty  perfect 
specimens  of  the  T.  saginata,  two  while 
still  in  the  small  intestine.  In  every 
one  of  these  cases  the  characteristic 
features  by  which  it  is  distinguished 
from  the  T.  solium  were  well  marked  ; 
the  head  was  much  larger  and  the  suck- 
ing discs  much  more  powerful  ;  the  ros- 
tellum  and  circlet  of  hooks  were  absent ; 
the  number  of  the  lateral  branches  to    Head  of  the  Tllihtm  within  that  of 

,,4.  1  the  Tfeniasnginatn  showing  the  fliflference 

tne  Uterus  were  much  more  numerous,  i,,  their  size.  Drawn  with  a  prism, 
and  the  branches  themselves  divided 

dichotomously  ;  the  whole  worm  was  fatter  and  more  powerful. 

la  the  rare  case  of  both  T.  solium  and  T.  saginata  being  present  at  the  same 
time,  difficulty  might  be  experienced  in  making  a  positive  diagnosis  till  after  the 
expulsion  of  the  worms. 

It  is  no  longer  necessary  to  refute  the  idea  thatT.  saginata  is  nothing  but  an  indi- 
vidual T.  solium,  which  has  lost  its  hooks  and  rostellum,  and  whose  sucking-discs 
have  become  hypertrophicd  from  the  increased  amount  of  work  thrown  upon  them. 
Examples  of  Ttenia  solium  are  frequently  observed  which  possess  very  few  hooks, 


720 


HELLER. — INTESTINAL  PAKASITES. 


and  whose  heads  and  suclceis  differ  neither  in  size  nor  in  appearance  from  those  of 
worms  having  the  full  number  of  hooks.  I  have  in  my  possession  such  a  head,  the 
smaller  circlet  of  hooks  alone  being  present. 

The  successful  results  that  have  attended  the  attempts  to 
produce  the  embryos  in  ruminants  by  feeding  them  upon  the 
eggs,  coupled  with  the  lack  of  success  of  all  attempts  to  produce 
them  in  other  animals,  especially  in  swine,  are  incontrovertible 
proofs  that  they  do  not  belong  to  the  same  species. 

The  doubts  also  that  have  been  raised  as  to  the  Cysticercus 
cellulosfB  of  the  pig  being  the  youthful  form  of  the  T.  solium, 
liave  been  quite  silenced  by  the  discovery  of  Kiiclienmeister's, 
that  there  are  two  varieties  of  the  Ttenia.  Before  this  it  had  been 
especially  objected  that  tape-worms  were  very  frequently  met 
with  in  persons  who  entirely  abstained  from  pork  as  an  article  of 
diet. 

Distribution. 

The  T.  saginata  inhabits  the  small  intestine  of  man.  The  head 
is  attached  in  the  neighborhood  of  the  termination  of  the  upper 
third  of  the  intestines,  and  is  sui'rounded  by  coils  of  the  upper 
portion  of  the  colony.  From  this  the"  worm  extends  downwards 
in  loose  coils,  seldom  reaching  as  far  as  the  csecum.  Mature 
detached  segments  are  found  about  the  lower  portion  of  the  worm. 
It  is  peculiar  to  man,  and  has  never  yet  been  found  in  one  of  the 
lower  animals. 

As  to  the  geographical  distribution  of  the  T.  saginata,  what 
has  been  said  on  the  subject  when  speaking  of  the  T.  solium  holds 
good  in  a  general  way  here.  From  the  accounts,  however,  that 
have  reached  us,  we  can  readily  see  that  it  is  much  more  com- 
mon, and  is  met  with  over  an  immensely  greater  area,  than  the  T. 
solium. 

The  countries  -where  it  is  most  prevalent  are  Africa  and  Asia.  In  Abyssinia  both 
old  and  young,  men  and  women,  suffer,  and  travellers  who  adopt  the  Abyssinian 
customs  are  certain  to  acquire  them.  In  the  rest  of  Africa  they  appear  to  be  quite 
as  frequent. 

In  Europe  the  worm  is  widely  spread,  though  not  in  such  enormous  numbers  as 
in  Africa.    It  is  the  worm  most  commonly  met  with  in  Southern,  and  part  of 
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N'orthcni  G-crinany,  while  ia  the  Central  and  No rtli- western  parts  T.  solium  exceeds 
it  in  frequency. 

Of  one  hundred  cases  of  tape-worm  that  Krabbe  (1.  c.)  observed  in  Copenhagen 
;md  the  surrounding  country,  thirty-seven  were  cases  of  T.  saginata. 
In  Vienna,  Bremser  and  Wawruch  only  observed  the  T.  saginata. 

Taenia  Elliptica  (Cucumerina). 

This  is  a  delicate  tape-worm,  which  measures  from  one  hun- 
dred to  three  hundred  millimetres  in  length.  The  head  is  furnished 
with  a  rostellum,  which  the  animal  has  the  power  of  projecting 
forwards,  on  which  are  placed  about  sixty  hooks,  arranged  irregu- 
larly in  three  or  four  rows.  The  anterior  portion  of  the  body  is 
like  a  thread,  and  the  segments  are  very  short ;  more  posteri- 
orly they  become  somewhat  longer.  As  they  become  ripe,  the 
divisions  between  the  segments  become  more  and  more  marked, 
so  that  the  worm  presents  a  chain-like  appearance.  The  ripest 
segments  have  a  reddish-white  color,  and  very  readily  become 
detached.  They  creep  about  actively  in  the  intestine,  and  are 
then  either  expelled  with  the  faeces  or  escape  of  themselves. 
The  eggs  measure  0.05  mm. 

It  is  doubtful  whether  two  different  species  inhabit  the 
dog  and  the  cat,  for  the  differences  that  have  been  given  are 
very  slight,  and,  it  would  also  appear,  not  always  present.  In 
each  segment  there  is  a  double  set  of  sexual  organs,  and  there 
is  a  genital  pore  situated  on  each  margin  of  the  segment. 

According  to  Melnikow,'  the  embryo  of  this  tape- worm 
inhabits  the  dog  louse,  Trichodectes  canls. 

This  worm  inhabits,  in  considerable  numbers,  the  small  in- 
testine of  the  dog  and  cat,  and  has  frequently  been  found  in 
man,  especially  in  children." 

Taenia  Flavopnnctata. 

This  is  a  small  tape-worm,  measuring  from  200  to  300  mm.  in 
length.   Up  to  the  present  time  the  head  has  not  been  seen.  The 

'  Arch.  f.  Naturgeschichte,  1869. 

'  Linn6,  Amoeniiat.  acad.  II.  p.  81.    Smlzmann,  Deutsche  Kliaik,  1861,  32.  Leucla- 
art,  L  c,  p.  402.    KrrMe,  1.  c. 
VOL.  VII. 
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segments  measure  in  the  forepart  of  the  body  from  0.2  to  0.5  mm. 
in  length,  by  from  1  to  1.25  mm.  in  breadth.  In  the  median  line, 
but  more  towards  the  posterior  edge  of  each  segment,  is  a  toler- 
ably large  yellow  spot,  which  is  the  receptaculum  full  of  seed. 
Towards  the  free  end  of  the  worm,  the  segments  increase  to  1 
mm.  long,  and  from  2  to  2. 3  mm.  broad.  Instead  of  a  yellow  spot, 
the  whole  segment  is  now  of  a  brownish  gray  color,  from  being 
almost  entirely  filled  with  eggs.  The  eggs,  which  have  a  smooth, 
double  covering,  measure  0.06  mm.  The  uterus  is  simply  a 
smooth  cavity  that  occupies  nearly  the  whole  segment.  All 
the  genital  pores  are  situated  on  the  same  margin. 

This  worm  has  only  been  found  once.  Weinland^  found 
fragments  of  six  specimens,  that  had  been  expelled  by  a  child 
nineteen  months  old,  in  the  Museum  of  Pathological  Anatomy 
in  Boston. 

Taenia  Uana. 

A  tape-worm  15  millimetres  in  length.  The  head,  which  is 
spherical,  has  four  round  sucking-discs,  and  an  oval  rostellum, 
with  a  single  row  of  very  small  hooks.  The  segments,  whicli 
are  from  150  to  170  in  number,  are  short,  the  broadest  of  them 
measuring  0.5  mm.  The  uterus,  which  corresponds  to  the  shape 
of  the  segments,  contains  numerous  eggs,  which  have  a  double 
envelope,  and  measure  0.04  mm.  in  diameter.  The  genital  pores 
are  all  situated  on  the  same  margin. 

This  small  tape-worm  was  once  found  by  Bilharz '  in  Egypt. 
It  occurred  in  innumerable  numbers  in  the  intestines  of  a  boy 
who  had  died  of  meningitis. 

Spooner '  states  that  he  has  found  it  in  a  young  man,  in  whom 
it  gave  rise  to  symptoms  similar  to  those  produced  by  the  other 
varieties  of  Taenia. 

'  Beschreibung  zweier  neuer  Tanioiden  aus  dem  Menschen.  Jena,  1861.  p.  8. 
Eepriut  from  the  Transactions  d.  k.  L.  C.  D.  A.  XXVIII. 

-  Zeitschrift.  f.  wissenchaf tl .  Zoolog.  4,  p.  64,  853.    LeuckaH,  1.  c,  p.  393. 

3  Am.  Joum.  of  Med.  Sci.  Jan.  1873.  (Jahresbericht,  1873,  II.  p.  6.)  The  original 
was,  unfortunately,  not  at  my  disposal.  Considering  the  great  similarity  between  the  T. 
nana  and  the  T.  11  ivopunctata,  we  maybe  allowed  the  conjecture  that  the  worm 
probably  belonged  to  the  latter  species,  especially  as  Spooner's  observation  was  made  in 
America.    It  is  to  be  regretted  that  nothing  is  said  about  the  formation  of  the  head. 
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Teenia  Madagascariensis. 

This  worm  has,  up  to  the  present  time,  only  been  met  with 
broken  up  into  fragments  ;  the  head  has  not  as  yet  been  found. 
The  segments  in  the  middle  of  the  worm  measure  0.8  mm.  long, 
and  2.2  mm.  broad  ;  those  more  posteriorly  measure  from  3  to  4 
mm.  The  genital  pores  are  all  on  the  same  margin.  The  eggs  are 
said  to  be  packed  up  in  capsules,  each  containing  from  300  to 
■400  eggs.  Of  these  capsules  there  are  from  120  to  150  in  each 
segment. 

This  worm  was  observed  twice  by  Grenet  in  Mayotta  (Comoro 
Islands),  and  has  been  described  by  Davaine. '  Grenet  saw  it  in 
two  children,  one  of  whom  was  eighteen  months  and  the  other 
two  years  old. 


Bothriocephalus  latus. 

Botliriocephalus  latus  is  the  largest  of  all  the  tape-worms  that 
inhabit  the  human  intestines,  and  is  said  to  attain  to  a  length  of 


Via.  .33. 

n,  ■pTpad  of  Bothriooo- 
phalns  iutus  seen  from  the 
Bide  (iim^'iiiBcil).  b.  The 
same  seen  fiom  above 
(natural  size). 


Fig.  34. 

■Ripe  segment  of  Both- 
rioceph.  lat.  (mag.  6 
dium.). 


Fig.  35  (5). 

Young  egg  of  the  Both, 
latus. 


Egg  in  which  the  em- 
bryo has  become  develop- 
ed (Leuckart). 


from  5  to  8  metres.  The  head  is  almond-shaped,  and  about  2  mm. 
long  and  1  mm.  broad.  The  flat  surfaces  of  the  head  correspond 
to  those  of  the  body.   Along  each  side  of  the  head  runs  a  fissure- 

'  Archives  de  mdd.  nav.  1870.  (Nouv.  diet,  de  med.  et  de  chir.  red.  Jaccoud,  13, 
p.  371,  1870.) 
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like  pit  in  which  its  suction  apparatus  is  jjlaced.    When  fresli 
the  worm  has  a  dull  bluish  gray  color. 

The  undeveloped  segments  are  from  three  to  four  times  as  } 
broad  as  they  are  long,  or  from  10  to  15  mm.  broad  and  from  3 
to  4  mm.  long ;  the  ripe  ones  are  almost  square,  and  measure  ! 
about  5  mm.  each  way.  \ 

The  genital  pores  are  situated  in  the  centre  of  the  broad  sur-  j 
face  of  the  segments,  and  are  all  on  the  same  side.  The  segments 
that  are  nearly  mature  show  a  brown  marking,  like  a  rosette,  in 
the  centre.  This  is  caused  by  the  numerous  convolutions  of  the 
uterus,  which,  though  at  first  a  straight  canal  running  from  before 
backwards,  has  assumed  this  shape  and  color  from  the  number 
of  brownly  pigmented  eggs  that  it  contains. 

The  eggs  are  oval,  with  thin  shells,  which  are  of  a  light  brown 
color.  They  are  furnished  at  one  end  with  an  operculum  or  lid, 
which  is  separated  from  the  rest  of  the  egg  by  a  well-marked  line, 
and  is  very  easily  recognized.  They  contain  a  more  or  less 
coarsely  granular  mass.  If  the  ripe  eggs  are  preserved  in  water, 
in  the  course  of  some  months  six-hooked  embryos  become  devel- 
oped in  them,  which  creep  out  as  soon  as  the  lid  has  been  cast 
ol¥.    These  embryos  are  surrounded  by  an  envelope  which  is  set 


a  6 


Fio  37.  Fio.  Sa 

Embryo  .with  ciliary  envelope  Embryo  cnBlinEt  off  its  ciliary 

(Leuijkart).  envclijpe  (Lcuclcari ). 

all  over  with  long  cilia.  By  means  of  this  covering— the  cilia  of 
which  are  in  active  motion — they  swim  about  in  the  water. 
After  from  four  to  six  days  the  embryo  puts  off  this  cover- 
ing, but  it  is  still  enveloped  in  a  clear  albuminous  mass. 
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Tliis,  too,  it  loses  after  a  time,  without  however  at  once  dying. 
Leuckart  has  seen  them  creeping  about  for  some  time  afterwards 
by  means  of  amceboid-like  contractions.  Their  further  fate  is 
wholly  unknown. 

Bottclier  thinks  that  the  broad  surface  of  the  head  corresponds  to  the  edge  of 
the  segments,  which  is  exactly  the  opposite  to  Leuckart  s  idea  (Virchow's  Aichiv, 
;;0,  p.  103,  1864). 

Enoch,'  of  St.  Petersburg,  is  of  opinion  that  eggs  of  the  Botliriocephalus  latus, 
if  introduced  into  the  intestinal  tract  of  man,  immediately  begin  to  develop  into 
tape-worms.  He  supports  this  opinion  by  a  number  of  unsuccessful  attempts  he  has 
made  to  procure  the  animal  in  the  intermediate  condition,  hy  bringing  the  embryos 
of  Bothriocephalus  into  contact  with  different  aquatic  animals.  In  no  case  was 
there  an  immigration  of  the  embryos  nor  the  production  of  any  intermediate  stage. 
On  the  other  hand,  after  having  fed  two  dogs,  one  several  times  with  the  undevel- 
oped eggs,  and  the  other  for  eight  days  with  embryos,  he  found  in  the  former,  four 
mouths  afterwards,  seven  examples  of  Bothriocephalus  in  different  stages  of  develop- 
ment, and  six  weeks  afterwards  he  found  in  tlie  latter  two  worms  measuring  one 
and  one  and  a  half  inches,  and  also  two  mature  worms  measuring  eighteen  and 
twenty-one  inches  respectively.  In  another  dog,  which  a  year  previously  had  been 
given  embryos,  and  two  montlis  previously  a  piece  of  a  Bothrioceijlialus,  he  found 
a  young  Bothriocephalus  in  the  small  intestine,  and  a  fully  grown  one  further  down. 
Kuocli  thinks  that  these  worms  were  the  products  of  the  embryos  he  himself  gave 
tile  dogs,  and  therefore  considers  himself  justified  in  holding  the  aljove  opinion. 

Since,  however,  Bothriocephalus  is  very  often  found  in  dogs  (see  further  on), 
these  experiments  i^rove  very  little,  especially  as  similar  experiments  have  failed 
when  made  in  places  where  Bothriocephalus  was  not  prevalent.' 

Therefore,  until  similar  experiments  to  those  made  by  Knoch  have  been  made 
successfully  in  some  jilaces  where  Bothriocephalus  is  not  prevalent,  we  must  con- 
tinue to  doubt  the  accuracy  of  the  conclusions  he  has  drawn  from  them. 

It  is  far  more  i^robable  that  Bothriocephalus  latus  exists  during  its  immediate 
stage  of  development  in  some  aquatic  animal,  who  acts  as  its  temporary  host. 
This  view  is  supported  by  the  frequent  occurrence  in  fishes  of  the  encapsuled 
cestode  worms  of  Bothriocephalus,  and  also  by  the  fact,  authenticated  by  Abild- 
gard,  that  the  Bothriocephalus  solidus,  which  occurs  in  the  abdomen  of  fishes,  only 
becomes  developed  into  a  tape- worm  after  its  host  has  been  devoured  by  some  pre- 
daceous  bird,  in  the  intestines  of  which  it  becomes  developed. 


'  Mem.  de  Tacad.  etc.  de  St.  Petersbourg.  VII.  Ser.  V.  No.  5,  1802.  Virchow's 
Arch.  24,  p.  453,  18(52.  Joura.  de  ranatomie,  etc.  1870,  p.  1.  For  the  minute  structure 
compare  Bottcher,  Virch.  Archiv,  30,  p.  97,  1864.  Sommer  and  Landois,  Zeitsch.  f.  wis- 
sensch.  Zoolog.  XX.  1872. 

*  Leuckart,  I.  p.  764. 
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Distribution. 

Bothriocephalus  latus  exists  in  the  intestine  of  man  usually 
single,  but  now  and  then  several  examples  occur  together.  In 
rare  cases  it  occurs  in  company  with  the  two  varieties  of  Ta3nia. 
It  is,  however,  not  confined  to  man,  but  has  been  frequently  met 
with  in  dogs.' 

The  geographical  distribution  of  Bothriocephalus  lat.  is  very 
limited,  for  with  very  few  exceptions  it  does  not  occur  beyond 
iixed  bounds,  and  we  have  at  present  no  authentic  cases  where  it 
was  met  with  outside  Europe.  In  Europe  its  chief  seat  is  on  the 
north-east  coast  of  Sweden,  in  Finland,  St.  Petersburg,  the  Baltic 
provinces,  and  Poland,  then  in  the  western  parts  of  Switzerland 
with  the  neighboring  parts  of  France,  and  more  rarely  in  Bel- 
gium and  Holland,  in  the  eastern  provinces  of  Prussia  and  in 
Pomerania,  also  in  Zeeland. 

In  Haparanda  there  is  said  haidly  to  be  a  house  in  ■which  one  or  more  persons 
do  not  possess  Bothriocephalus. 

According  to  Odier,  one-fourth  of  the  inhabitants  of  Geneva  suffer  from  it. 

Cruse  ^  found  it  in  six  per  cent,  of  four  hundred  and  eighty-two  post-mortems 
made  in  Dorpat. 

In  one  hundred  cases  of  tajje-worm,  observed  by  Krabbe,'  in  Copenhagen,  it 
occurred  nine  times,  and  all  these  patients  came  from  Zeeland. 

It  is  said  that  fifteen  per  cent,  of  the  inhabitants  of  St.  Petersburg  suffer  from 
Bothriocephalus.* 

In  other  regions  it  is  only  met  -nith  in  isolated  cases,  and  is  then  usually  im- 
ported. Thus  single  cases  are  recorded  as  occurring  in  Rhenish  Hesse,  Wiirtemberg, 
Hamburg,  London,  St.  Malo,  Montpellier,  Rome,  and  Zurich.  One  case  was  also 
met  with  in  Holstein,  and  the  worm  is  to  be  found  in  the  collection  of  the  Patho- 
logical Institution  in  Kiel. 

All  the  accounts  we  have  of  Bothriocephalus  latus  occurring  in  countries  out  of 
Europe  are  due  to  confounding  this  worm  with  the  T.  saginata.  Thus  Java 
(Schmidtmuller),  Ceylon,  the  coast  of  Natal  in  South  Africa  (Fritsch,  Archiv  f. 
A-natom.  u.  Phys.  1867,  p.  733),  have  been  mentioned;  in  the  latter  place  the  use  of 
cow's  meat  is  given  as  the  reason  why  this  worm  is  so  prevalent. 

'  Lmckart,  1.  c,  II.  p.  423.    Krahbe,  Ugeskrift  for  Lseger.  3.  R.  VIL  No.  7,  1S69, 
met  with  Bothr.  lat.  twice  in  the  dog. 
Dorpat.  med.  Zeitschr.  II.  p.  315. 
3  Ugeskr.  for  Lajger,  3.  R.  VII.  No.  7,  1869  (Jahrb). 
*  Compare  lErsch,  Historisch-geographische  Patholog.  11.  p.  294. 
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The  accounts  of  the  frequent  occurrence  of  this  worm  in  Thiiringen  '  appear  to 
be  founded  on  the  same  mistake. 


A  second  worm,  having  suction-pits  in  place  of  suction-discs, 
has  been  described  by  Leuckart"  under  tlie  name  Bothriocepha- 
lus cordatus.  It  is  smaller  than  the  last-described  variety, 
sometimes  by  as  much  as  one  hundred  and  fifteen  centimetres, 
and  has  a  short,  broad,  heart-shaped  head,  the  suction-pits  on 
which  correspond  to  the  flat  surfaces  of  the  worm,  and  not,  as  m 
Bothriocephalus  latus,  to  its  margins.  The  body  commences  im- 
mediately behind  the  head,  the  segment  increasing  very  rapidly 
in  breadth,  so  that  the  anterior  part  of  the  worm  has  the  shape 
of  a  lancet.  At  a  very  short  distance,  about  three  centimetres 
from  the  head,  the  segments  contain  fully  developed  sexual  or- 
gans, and  at  a  distance  of  another  three  centimetres  they  attain 
their  maximum  size,  and  measure  from  seven  to  eight  mm. 
in  breadth.  They  are  of  a  dark  gray  color  round  the  margin,  but 
are  bright  in  the  centre.  Numerous  calcareous  corpuscles  are 
scattered  throughout  the  parenchyma  of  the  body.  The  rosette 
formed  by  the  uterus  is  smaller  and  more  elongated  than  in 
Bothriocephalus  latus,  and  has  more  numerous  (6-8)  offshoots. 
The  eggs  are  somewhat  larger  than  those  of  the  Bothriocephalus 
latus,  but  are  in  other  respects  very  similar  to  them. 

Nothing  is  known  about  the  development  of  this  worm. 

The  Bothriocephalus  cordatus  is  found  in  Greenland,  where  it 
frequently  infests  dogs.  It  has  once  been  met  with  in  a  preg- 
nant woman.  The  symptoms  that  were  present  in  this  case 
are  clearly  referable  to  the  pregnancy. 

Bottger'  denies  that  the  position  of  the  head  is  a  distinguishing  characteristic  of 
this  worm,  as  has  been  stated  by  Leuckart.  He  holds  that  the  suction-pits  of  the 
Bothriocephalus  latus  correspond  to  the  flat  surfaces  of  the  segment,  and  not  to  their 
margins,  and  further  that  individual  worms  of  this  species  (Bothriocephalus  latus) 
differ  greatly  from  each  other  in  their  general  appearance.     He  therefore  negatives 


LEEDS  <5<vVlST-RIDING 


Bothriocephalus 


»  Gonta,  1.  c.  '  1.  c.  I.  p.  437. 

8  Yirchow's  Archiv,  30,  pp.  103  and  140,  1864. 
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the  supposition  of  there  being  two  distinct  species.  The  only  thing  that  was  peci 
liar  about  Botliriocephalus  cordatus  was  the  large  number  of  calcareous  coiijuscli 
observed  in  them  by  Leuclcart. 


Suctorial-Worms. 

(Trematoda,  Saugwui-mer.) 
Distomum  Crassum. 

This  is  a  tliickisli,  leaf-shaped  leech,  measuring  from  four 
to  six  ctm.  in  length,  and  from  1.7  to  two  ctm.  in  breadth.  Its 
skin  is  smooth  and  free  from  spines.  At  the  more  pointed 
extremity  are  situated  two  round  sucking-discs  at  a  distance  of 
three  mm.  from  each  other.  At  the  anterior  edge  of  the  more 
posterior  and  larger  of  them  is  situated  the  sexual  opening.  The 
intestinal  canal  is  double,  and  does  not  branch.  The  uterine 
convolutions  are  confined  to  the  anterior  part  of  the  body.  The 
testicles  are  two  plump,  lobed  organs,  situated  in  the  centre  of 
the  posterior  half  of  the  animal. 

This  worm  has  only  been  met  with  in  man.  Busk, '  in  1843, 
found  fourteen  examples  of  it  in  the  duodenum  of  a  Lasker  who 
died  on  board  one  of  the  Thames  hospital  ships.  The  disease 
the  man  died  of  does  not  appear  to  have  depended  in  any  way 
on  the  presence  of  the  worm. 


Distomum  Heterophyes. 

This  worm  has  a  pear-shaped  body,  from  1  to  1.5  mm.  long, 
and  0.7  mm.  broad,  which  is  pointed  in  front  and  rounded  oil 
behind.  On  the  anterior  portion  of  the  body  the  skin  is  thickly 
set  with  spines.  Both  the  frontal  and  abdominal  suckers 
are  well  developed ;  the  latter  is  the  larger,  and  is  situated 
in  the  centre  of  the  animal's  body.  The  pharynx,  which 
lies  a  little  posterior  to  the  frontal  sucker,  divides  into  two 
branches  just  in  front  of  the  abdominal  sucker,  these  two 
branches  extending  through  the  rest  of  the  animal's  body.  The 


1  Davaine,  1.  c.  p.  254.    Cobbokl,  Linn.  Sec.  Proceed.  1861. 
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genital  opening  is  situated  behind  and  a  little  to  the  side  of  the 
abdominal  sucker  ;  behind  it  are  the  brown-colored  convolutions 
of  the  utei'us — indeed  the  whole  animal  has  a  red  color  imparted 
to  it  by  the  reddish-brown  color  of  the  eggs. 

This  diminutive  leech  has  been  found  twice  by  Bilharz '  in 
Egypt,  in  the  small  intestines,  one  of  the  patients  being  a  boy. 
The  animals  were  so  numerous  that  Bilharz  collected  several 
lumdreds  without  any  difficulty,  and  still  left  the  chief  portion 
behind. 

It  is  not  known  whether  this  worm  is  of  any  medical  im- 
portance. 

Round-Worras." 
Ascaris  Lumbricoides.  Der  Spulwnrm. 

This  is  a  cylindrical  worm,  having  a  light-brownish  or  dirty 
reddish-yellow  color,  which  in  rare  cases  approaches  to  red.  It 
tapers  towards  both  extremities, — more  quickly, 
however,  posteriorly  than  anteriorly,  though  not       ,  g 
to  the  same  extent.   On  the  anterior  extremity  are 
placed  three  semicircular  lips,  the  bases  of  which 
are  separated  from  the  remainder  of  the  body  by 
a  well-marked  circular  furrow.    The  opening  for 
the  mouth  is  situated  between  these  three  lips  or 
papillse,  and  is  continuous  with  the  oesophagus, 
which  is  from  six  to  eight  mm.  in  length.  To 
this  the  intestine  is  joined,  which  is  very  long  and 
of  a  slight  brownish  or  greenish  color,  the  anus 
being  situated  at  a  short  distance  from  the  poste-    ,        ^\  . 
rior  extremity  of  the  animal.  ^i,,;:^^  h™i  J^^fn^n 

The  male^  when  first  taken  from  the  intestine,  mule  worm, 
measures  eighteen  ctm.,  but  has  the  power  of 
stretching  to  twenty-seven  ctm.    Its  tail  is  always  bent  on  the 
abdomen  like  a  hook.    The  testicle  appears  like  a  single  white 

'  Zeitschrift  f.  wissenschaft.  Zoolo^.  4,  p.  62,  1853. 

'  The  last  part  of  LeiickarVs  excelleat  work,  "  Die  Menschlichen  Parasiten,"  did  not 
appear  till  after  the  MS.  of  this  chapter  had  been  sent  to  the  editor,  and  could  not, 
therefore,  be  made  use  of. 
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thread  wliicli  has  niimerouB  convolutions,  and  opens  into  the 
club-shaped  spei-matic  duct.     This  latter  opens  into  the  end  of 

the  intestine,  and  with  it  forms  a 
cloaca,  from  the  orifice  of  which  the 
two  slender  spicules  may  often  be 
seen  projecting. 

The  female  is  twenty-five  ctm, 
long,  but  can  stretch  up  to  thirty- 
two  ctm.  The  female  sexual  organs 
consist  of  two  very  long,  white,  thread- 
like ovaries,  wliich  pass  gradually 
into  the  two  lateral  branches  of  the 
uterus.  The  two  ovaries  of  a  female, 
which  was  one  hundred  aTid  forty- 
three  mm.  long,  measured  fourteen 
hundred  mm.  The  two  uterine 
branches  unite  and  pass  into  the 
vagina,  which  measures  about  six 
mm.  in  length,  and  opens  externally 
at  the  termination  of  the  anterior 
tliird  of  the  body. 

The  eggs,  the  total  number  of 
which  in  the  sexual  organs  of  a  fe^ 
male  has  been  estimated  by  Eschricht 
and  Leuckart  at  about  sixty  millions, 
are,  when  unripe,  conical  and  are  ad- 
herent to  a  longitudinal  band.  When 
ripe,  they  are  oval,  and  have  a  dark, 
tough,  double  shell,  and  verj'^  dark 
granular  contents.  They  measure 
from  0.05  to  0.06  mm.  in  diameter. 
The  ripe  eggs  that  are  expelled  into 
the  intestine  are  always  surrounded 
with  an  albuminous  coating,  the  siu'- 
face  of  which  is  covered  with  small 
Fi„.  40.  irregular  elevations,  and  this  is  usual- 

Fcmnlp  Aficnris  Imnbricoides,  143  mm.     1^  q    rln"k    bl'OAVnisll-  creen  color 

long,  a,  Vngiim.  Mutestine.  C-,  Jmiolion  '-'^  Uclliv    (jiu »v iiioii 

of  nteriia  iin.l  oviduct.     rf,  Longittulimil     f,.^™  oflPaf  fci  nf  HlP  frnll 

bands,    e,  Coils  of  the  ovary  and  oviduct.       11  Om  tUe  eHOCtb  Ui  LUtJ  gtlH. 
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As  a  rule,  the  eggs,  which  are  often  expelled  in  countless 
numbers  along  with  the  faeces,  when  left  in  a  moist  place  do  not 
usually  develop  any  further  for  several  months,  sometimes  not 
till  after  an  indehnite  period ;  gradually,  by  the  usual  process 
of  cleavage,  a  long,  mulberry-like  body  is  formed,  which  becomes 
thinner  and  more  elongated,  and  gradually  develops  into  a 
worm-like  embryo,  from  0.3  to  0.4  mm.  long.  The  eggs  have 
great  power  of  retaining  their  vitality  in  spite  of  external  in- 
fluences. Thus  repeated  freezing  or  desiccation  did  not  prevent 
their  subsequent  development.  They  do  not  lose  their  power  of 
development  for  years,  and  the  young  embryo,  while  in  the 
shell,  also  retains  its  vitality  for  years. 

We  are  still  quite  in  the  dark  as  to  the  further  fate  of  the 
embryos  or  as  to  the  means  by  which  they  obtain  entrance  into 
the  intestines  of  man.  Three 
ways  are  possible :  the  first  is, 
that  the  eggs  containing  the  em- 
bryos are  conveyed  directly  in- 
to the  stomach  of  some  human 
being ;  from  the  action  of  the 
gastric  juice  the  embryos  are 

then  set   free,  and,  after  casting  Unnpeeggsof  Ascaris      Ripe  egg  of  Ascarls  lumb. 

'  '  ~  lumb.  with  albuminous  envelope. 

their  skins  once  or  twice,  arrive 

at  their  final  form.  The  second  possibility  is,  that  the  eggs  are 
swallowed  by  some  other  animal,  in  which  the  embryos  become 
free  and  pass  through  their  intermediate  stage,  and  finally,  in 
some  way,  are  introduced  into  man  and  become  further  devel- 
oped. Or,  lastly,  the  embryos  leave  the  eggs  without  these  hav- 
ing ever  come  into  the  stomach  of  an  animal,  then  exist  for  some 
time  as  independent  animals,  and  finally,  after  being  introduced 
into  the  human  stomach,  attain  their  full  development. 

The  last  of  these  possible  ways  is  the  most  improbable,  and 
the  hardness  of  the  shell  of  the  eggs  is  also  against  it.  Above 
all,  however,  no  one  has  ever  seen  the  embryos  escaping  from  the 
eggs,  nor  found  them  free,  although  eggs  have  been  watched 
with  the  greatest  attention  for  years  by  numerous  observers. 
The  formation,  too,  of  the  embryo  speaks  against  it,  for  it  is  pro- 
vided with  a  tooth-like  appendage  on  its  head  similar  to  that 
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possessed  by  other  embryos  wMch  are  not  destined  to  lead  an 
independent  existence. 

The  two  first  suppositions  are  probable ;  but  which  is  actually 
the  true  one  must,  for  the  present,  still  be  left  undecided. 

Numerous  experiments  have  been  made  in  order  to  determine 
this  question,  but  up  to  the  present  time  without  result. 


Fio.  43. 

Development  of  the  egg  of  Asoaris  lumbricoides. 


Thus  Leuckart  (1.  c,  II.  p.  221)  has  fed  dogs,  rabbits,  pigs,  and  mice  on  the 
ripe  eggs  of  Ascaris  lumbricoides  without  result ;  the  eggs  either  passed  through 
the  animal  unchanged,  or  were  thoroughly  digested.  Leuckart  has  himself  made, 
and  caused  to  be  made  by  others,  a  series  of  similar  experiments  on  men,  which  all 
gave  a  negative  result,'  and  his  experiments  of  feeding  horses  Avith  the  eggs  of 
Ascaris  megalocephala,  and  cats  and  dogs  with  those  of  Ascaris  mystax,  were  equally 
fruitless. 

Davaine  also  has  made  similar  fruitless  experiments  on  cows,  in  which,  otherwise, 
the  Ascaris  liunbricoides  is  often  found. 

It  was  only  in  the  lower  part  of  the  small  intestine  of  the  rat  that  Davaine  once 
saw  some  of  the  embryos  free,  some  still  in  the  shells,  and  some  in  the  act  of  creep- 
ing out  of  them.  He  also  found  the  embryos  free  and  moving  about  in  the  fiEces 
of  a  rat  which  had  for  a  long  period  been  fed  on  milk  containing  fully  matured 
eggs  which  were  five  years  old.  He  also  introduced  eggs  (enclosed  in  small  glasses 
covered  with  linen)  containing  embryos  into  the  intestines  of  a  dog,  and  afterwards 
found  that  the  eggs  that  were  not  quite  fully  developed  still  remained,  but  tlie  ones 
that  were  fully  developed  had  disappeared,  and,  instead  of  them,  there  were  several 
free  embryos. 

Leuckart  has  made  experiments  on  numbers  of  the  smaller  animals,  in  order 
to  find  out  if  they  were  the  temporary  hosts  of  the  embryos.  They  all,  with  the 
exception  of  tlie  water-palmer  (Wasserassel),  rejected  the  eggs ;  it  however  passed 
them  unharaied  and  still  containing  the  living  embiyos. 


1  Mosler,  Virch.  Arch.  18,  p.  249. 
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One  thing  is  certain,  that,  whether  an  intermediate  host  be 
necessary  for  their  development  or  not,  they  cannot  have  made 
much  progress  before  they  are  introduced  into  the  alimentary 
canal  of  man  ;  it  is,  on  the  contrary,  probable  that  the  young 
(ines,  when  so  introduced,  still  possess  the  embryonal  form.  Their 
further  development  must  take  place  very  rapidly,  for  young 
ones  only  2.75  mm.  long  already  have  the  three  semi-circular 
lips  as  fully  developed  as  a  full-grown  worm.  While  still  in  the 
egg  the  embryo  casts  its  skin  and  obtains  a  tooth-like  appendage 
at  its  anterior  extremity.  By  further  casting  of  its  skin  its  final 
form  is  arrived  at. 

The  smallest  examples  of  Ascaris  lumb.  as  yet  known  were  found  by  me  in  the 
small  intestine  of  an  insane  patient,  fifty-two  years  of  age.'  They  were  eighteen  in 
number,  and  were  all  delicate,  slender  worms,  measuring  from  2.75  to  13  nmi.  The 
characteristic  form  of  the  head  was  well  marked,  but  it  was  still  impossible  with 
auy  certainty  to  distinguish  the  sex. 

Leuckart  found  in  the  stomach  of  a  cat  numerous  embryonal  round-worms, 
measuring  0.4  mm.  in  length,  and  beside  them  all  the  intermediate  steps  up  to  the 
larger  examples  found  in  the  small  intestine.  They  remain  in  the  stomach  till  they 
have  attained  a  length  of  from  1.5  to  2  mm.,  and  then  pass  into  the  small  intestine. 
When  they  have  attained  a  length  of  3.8  mm.,  they  cast  their  skins  and  change  the 
tooth-like  boring  apparatus  for  the  three  characteristic  semicircular  lips.  These  ob- 
servations on  Ascaris  mystax  make  it  also  probable  that  Ascaris  lumb.  is  introduced 
into  the  human  stomach  as  an  embryo,  or  not  much  larger. 

When  making  jjost-mortems  I  have  frequently  found  embryos  as  small  as  the 
ones  already  mentioned. 

According  to  Unterberger the  immigration  of  Ascaris  maculosa  into  the  dove 
takes  place  without  the  intervention  of  an  intermediate  host.  He  fed  doves,  which 
had  been  proved  by  an  examination  of  the  faeces  to  be  free  from  worms,  on  faeces 
that  contained  eggs,  and  seventeen  days  after  they  were  so  fed  he  found  eggs  in 
the  freces.  No  transmission  took  place  with  eggs  that  had  been  taken  from  the 
oviducts. 

It  IS  only  in  localities  where  the  worm  is  not  only  very  prevalent  in  men,  but  is 
also  often  found  in  great  numbers,  that  there  is  any  prospect  of  obtaining  informa- 
tion as  to  the  previous  fate  of  the  worm ;  for  only  in  such  places  are  the  young  forms 
found  in  sufticient  quantities  to  afford  plenty  of  material  for  making  such  experi- 
ments. Most  of  the  experiments  up  to  the  present  time  have  been  made  with  eggs 
taken  from  the  worms  themselves.  There  would  certainly  be  more  prospect  of  suc- 
cess if  a  sufficient  number  of  eggs  for  the  purpose  could  be  obtained  from  the  in- 

'  Heller,  Sitzungsb.  der  phys.-med.  Societat  zu  Erlangen.  4,  p.  71,  1872. 
'  Oesterr.  Vierteljahrschr.  f.  Thierheilk.  30,  p.  38, 1868. 
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testincs,  for  then  alone  would  the  conditions  ))e  truly  nomiaL  The  necessary  quan- 
tity could  readily  be  procured  in  lunatic  asylums  and  orphanages  by  treating  the 
fseces  with  water  and  then  decanting  it  off. 

The  development  of  the  worm,  once  it  has  been  introduced 
into  tlie  digestive  canal,  must  be  very  rapid  ;  for  it  is  compara- 
tively seMom,  even  when  great  attention  is  directed  to  it,  that 
very  young  animals  are  found  when  making  post-mortems. 
During  their  further  development  the  posterior  half  of  the 
body  increases  in  size  much  more  rapidly  than  the  anterior. 
This  is  due  to  the  development  of  the  sexual  organs. 

In  the  embryo  the  length  of  the  cesophagus  is  to  the  length  of  the  whole  animal 
as  1 :  3;  in  animals  from  2  75  to  4.1  mm.  long,  as  1 :  6  ;  in  those  from  4.4  to  8  mm., 
as  1 :  7  ,•  in  those  from  8.18  to  11.94  mm.,  as  1 ;  8  ;  in  those  of  13  mm.,  as  1 :  9 ;  in  a 
male  specimen  measuring  82.8  mm.,  that  was  expelled  along  with  a  tape-worm,  as 
1:13;  in  a  female  that  measured  143  mm.  (Fig.  40)  as  1 :  24 ;  and  in  the  fully 
grown  animal  as  1 :  40. 

Although  in  a  large  number  of  cases  the  whole  contents  of  the  intestine  of 
children  have,  after  being  thinned  with  salt  water,  been  searched  through  most 
carefully  for  yoimg  worms,  only  in  a  comparatively  small  number  of  cases  have  we 
here  succeeded  in  finding  animals  as  small  or  nearly  so  small  as  the  ones  before 
mentioned.  As  most  of  the  children  had  died  of  disease,  we  may  perhaps  assume 
that,  owing  to  the  disease,  the  conditions  were  less  favorable  for  tlreir  introduction, 
and  that  the  worms  that  had  been  there  previously  had  either  been  expelled,  as  we 
not  unfrequently  notice  during  disease,  or  had  had  time  to  grow  large. 

Distribution. 

The  common  round-worm  inhabits  the  middle  portion  of  the 
small  intestine  of  man,  more  than  one  example  being  usually 
present.  It  is  seldom  found  in  the  large  intestine,  and  is  then 
always  dead  and  on  its  way  to  be  expelled.  In  the  small  intes- 
tine it  is  usually  stretched  out  straight,  or  has  at  most  a  slight 
curve.  Large  entangled  masses  of  worms  are  met  with  very 
rarely,  and  that  only  after  death.  Occasionally  it  makes  its  way 
by  mistake  to  other  parts  of  the  body,  as,  for  instance,  the 
stomach,  the  oesophagus,  and  the  larynx,  and  more  rarely  into 
the  gall-duct,  the  pancreatic  or  the  nasal  duct.  Under  peculiar 
circumstances  it  may  even  be  found  in  places  that  have  no 
natural  communication  with  the  intestine. 


ASCARIS  LUMBRICOIDES. — DISTKIBUTIOIS'. 


730 


Besides  being  found  in  man,  this  worm  is  very  frequently 
met  witli  in  the  pig  and  in  the  cow. 

Many  persons  still  doubt  -whether  the  worm  found  in  pigs  is  the  same  as  that 
which  is  found  in  man.    Leuckart  and  Schneider '  maintain  that  it  is. 

The  round- worm  is  met  with  over  almost  the  whole  of  the 
inhabited  globe.  It  seems  to  be  specially  prevalent  in  warm 
climates  and  among  nations  that  are  but  half  civilized.  Under 
these  circumstances,  also,  it  is  much  more  frequently  met  with 
in  large  numbers  in  the  same  individual.  Iceland  is,  according 
to  Krabbe^  and  Finsen,'  the  only  place  where  it  is  not  to  be 
found. 

Among  civilized  nations  the  cultivated  and  well-to-do  portion 
pf  the  community,  with  the  exception  of  the  children,  seem  to 
guffer  but  little  from  this  worm.  The  lower  classes  are,  however, 
greatly  afflicted,  sex  or  age  seeming  to  have  no  influence. 

We  have  numerous  accounts  about  the  prevalence  of  round-wonns  in  places  that 
are  most  distant  from  each  other.  Thus,  according  to  Huss,  no  one  is  free  from  it 
in  Smalaud  (Sweden).  Tiie  same  is  said  to  be  true  of  many  jJarts  of  France.  It 
seems  to  be  especially  prevalent,  however,  in  warm  climates.  Tims  Syria,  India, 
the  Indian  Archipelago,  Burmah  and  China,  Egypt,  Nubia,  Senegaml)ia,  the  islands 
of  Bourbon  and  Mauritius,  tlie  Seychelles  islands  (especially  Malie),  Newfoundland, 
the  Antilles,  Cayenne,  and  the  Brazils,  are  terribly  afflicted  with  them. 

Up  to  the  present  time  we  have  but  few  reliable  statistics  as  to  their  frequency. 
They  occurred  in  9.1  per  cent,  of  all  post-mortems  made  at  Dresden,  in  12.9  per 
cent,  of  those  made  in  Erlangen,  and  in  17.7  per  cent,  of  those  made  in  Kiel. 

Virchow*  found  it  extremely  prevalent  in  Wiirtzburg. 

The  statistics  of  Kiel  that  were  given  in  the  introduction  refer  chiefly  to  persons 
of  the  lower  classes.  At  the  comparatively  rare  post-mortems  of  persons  of  the 
upper  and  well-to-do  classes,  the  worms  were  very  rarely  seen.  The  number  of 
such  post-mortems  was,  however,  too  small  to  be  of  any  statistical  value.  Hence, 
all  post-mortems,  without  exception  of  any  class,  were  included  in  the  table  of 
statistics. 


'  Nematoden,  p  37. 
"  Leuckart,  II.  p.  288. 

'  Jagttagdser  angaaeade  Sygdomsforholdene  i  Island.  Kopenhagen,  1874,  p.  108. 
*  Archiv,  11,  p.  79,  1857. 
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Etiology. 

Since  our  knowledge  concerning  tlie  fate  of  the  eggs  of  tlie 
round-worm  do  not  reach  beyond  the  formation  of  tlie  embryo, 
we  are  naturally  quite  in  the  dark  as  to  how  men  become  infested 
with  the  worm  itself.  We  can  only,  from  the  mode  of  their 
propagation  and  their  distribution,  entertain  some  conjectures 
and  imagine  in  a  general  sort  of  way  how  it  takes  place. 

Again,  since  round-worms  occur  so  universally  and  in  such 
enormous  numbers  among  nations  which  are  but  little  cultivated, 
whereas  among  civilized  nations  they  are  chiefly  met  with  among 
certain  portions  of  the  community — viz.,  in  the  children  of  the 
cultivated  and  well-to-do  people,  and  in  the  lower  classes — with 
almost  the  same  frequency  at  every  age,  we  are  justified  in  con- 
cluding that  some  circumstances  common  to  them  all,  tending 
to  produce  these  dilferences,  must  also  be  favorable  to  the  intro- 
duction of  the  worms.  First  and  foremost  is  undoubtedly  want 
of  cleanliness  or  insufficient  attention  to  it. 

The  introduction  of  the  worm  is  most  readily  brought  about  by 
means  of  articles  of  food  that  have  become  contaminated  either 
with  the  eggs  or  embryos.  This  is  said  to  be  especially  liable  to 
occur  from  the  use  of  fruit,  vegetables,  salad,  and  other  articles  of 
diet  that  are  eaten  raw.  Contamination  of  the  drinking  water 
with  eggs  out  of  privies  has  also  been  blamed  as  a  cause,  and  in- 
deed Mosler^  has  demonstrated  their  presence  in  such  water. 

We  must  admit  that  all  these  ways  are  possible  ;  but,  never- 
theless, we  have  not  as  yet  attained  to  anything  like  certainty, 
to  obtain  which  much  more  extensive  and  successful  experiments 
are  required. 

The  idea  that  round-worms  are  introduced  into  the  body  with  the  water  used 
for  drinking  is  strongly  upheld  by  Davaine  (1.  c,  p.  128).  lie  says  the  population 
of  Paris,  wlio  never  drinlc  any  water  that  has  not  l)eeu  filtered,  suffer  very  rarely 
from  round-worms,  whereas  it  is  most  prevalent  iu  the  country  part  of  France.  He 
also  lays  stress  on  the  frequency  witli  whicli  these  worms  are  encountered  in  negroes, 
wiiile  the  wliites,  who  quench  their  thirst  witli  foreign  fermented  di-inlcs,  tea, 
filtered  water,  etc.,  are  much  more  rarely  afflicted.  These  two  facts  are,  however, 
far  from  proving  unanswerably  that  the  worms  are  introduced  in  the  drinking  water. 

1  Yirchow's  Archiv,  18,  p.  248,  1860. 
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Pathology. 

Ascaris  lumbricoides  is  found  in  hoth  sexes  and  at  every 
age.  However,  it  seems  to  have  a  sliglit  preference  for  women 
and  children. 

In  Dresden  (see  p.  735)  round-worms  were  found  in  9.1  per  cent,  of  all  post- 
mortems. Of  these  8.1  per  cent,  occurred  in  men,  9.5  per  cent,  in  women,  and  41.6 
per  cent,  in  children.  In  Erlangen  they  occurred  in  12.9  per  cent.,  of  whom  11  per 
cent,  were  men,  15.7  per  cent,  were  women,  and  13.3  per  cent,  were  children.  In 
Kiel  they  occurred  in  17.7  per  cent.,  of  whom  12  per  cent,  were  men,  22.2  per  cent, 
women,  and  21.8  per  cent,  children. 

The  seasons  of  tlie  year  seem  to  influence  the  frequency  of 
their  occurrence.    Many  observers  agree  that  they  are  most  fre 
quently  met  with  in  autumn,  so  that  the  embryos  must  have 
been  introduced  during  the  summer. 

No  such  influence  can  be  traced  in  the  statistics  given  by  Zenker  (Miiller,  Dissert. 
Inaug.  Erlangen,  1874). 

As  yet  we  know  nothing  with  certainty  about  the  age  to 
which  round-worms  may  attain,  or,  consequently,  of  the  length  of 
time  they  may  be  entertained  by  their  host.  It  does  not,  how- 
ever, seem  probable  that  their  term  of  life  is  very  long,  or  that 
the  time  they  remain  in  man  is  likely  to  exceed  a  year. 

The  cases,  which  are  not  unfrequently  met  with,  where  persons  have  for  years 
expelled  round-worms,  are  explained  by  constant  fresh  immigration  of  the  animals 
taking  place  in  a  person  who  is  in  circumstances  which  are  favorable  to  their  intro- 
duction. 

The  number  of  worms  in  the  intestine  at  the  same  time  is  very 
various.  Usually  there  are  several,  sometimes  a  good  many ; 
more  rarely  these  are  present  in  numbers  of  one  hundred  or 
more  ;  immense  numbers  are  seldom  met  with  among  civilized 
people,  and  then  they  occur  almost  without  exception  in  persons 
who  are  insane,  and  especially  among  the  so-called  "  dirt-eaters." 
On  the  other  hand,  immense  numbers  of  them  seem  to  be  the  rule 
in  tropical  climates. 

Cruveilhicr '  found  the  whole  of  the  small  intestine  of  a  girl,  who  was  an  idiot, 


'  Diet,  de  m(''d.  et  chir.  prat.,  Art.  Entozoaires,  p.  332  (Davaine). 
VOL.  VIL— 47 
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crammed  with  round-worms,  and  estimated  their  number  at  above  one  thousand, 
There  are  numerous  accounts  in  our  literature  of  similar  cases,  especially  from  tropi- 
cal  climates. 

Round-worms  do  not  by  their  presence  exclude  other  parasites 
from  the  intestines ;  on  the  contrary,  it  is  not  at  all  a  rare  thing  to 
find  several  varieties  together. 

Consult  the  table  of  statistics  on  page  673. 

Symptoms. 

Round-worms,  when  present  in  small  numbers  in  the  small  in- 
testine, do  not  as  a  rule  give  rise  to  any  phenomena.  In  large 
numbers,  however,  they  may  give  rise  to  disturbances  of  different 
kinds. 

Foremost  among  these  phenomena  we  have  itching  of  the 
nose,  colic-like  pains  around  the  navel,  boring  and  tearing  pains 
in  the  abdomen,  inllation  of  the  region  of  the  stomach,  change- 
able appetite,  and  diarrhoea,  with  the  expulsion  of  masses  of 
mucus,  which  are  occasionally  tinged  with  blood.  As  external 
S3nnptoms,  we  not  unfrequently  see  swelling  of  the  face,  darkening 
of  the  eyelids,  unequal  dilatation  of  the  pupils,  foul  breath,  and 
general  wasting.  Nervous  symptoms,  such  as  irregular  pulse, 
unpleasant  dreams,  grinding  the  teeth  during  sleep,  and  starting 
out  of  it  in  a  fright,  with  pains  in  the  limbs,  are  all  said  to  be 
caused  by  the  presence  of  the  worm. 

These  symptoms  are  all  very  indefinite  and  but  little  charac- 
teristic ;  still  when  taken  together,  they  are  especially  valuable 
as  not  belonging  to  any  other  disease. 

To  these  may  be  added  almost  all  those  symptoms  which  in 
the  chapter  on  the  general  pathology  of  intestinal  parasites,  and 
in  that  on  tape-worms,  have  been  put  down  as  partaking  of  the 
character  of  reflex  phenomena.  Some  of  these  are  most  dangerous 
— indeed,  death  is  said  in  rare  instances  to  have  been  produced 
in  this  way. 

If,  however,  we  impartially  examine  the  accounts  given  of 
such  cases,  it  will  become  evident  that  many  diseases  have  been 
put  down  to  the  chance  presence  of  these  worms,  with  the  produc- 
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:  tion  of  wliicli  tliey  liad  nothing  to  do.  The  most  positive  accounts 
.  of  this  sort  come  from  the  tropics,  where,  as  we  know,  the  round- 
y  worm  is  so  universally  common  that  it  can  be  no  cause  for 

wonder  when  it  is  found  to  be  present  in  all  sorts  of  diseases. 

We  may  at  the  same  time  readily  admit  that  a  person,  ill  from 
;  any  other  cause,  may  suffer  more  on  account  of  the  worms,  even 

though  he  had  not  previously  been  conscious  of  their  presence. 
]  Especially  in  cases  of  disease  of  the  intestines,  among  which  in 
1  warm  climates  dysentery  plays  such  an  important  part,  may 
i  they  readily  cause  an  increase  in  the  violence  of  the  symptoms. 

But  if  we  refuse  to  allow  that  the  round-worms  play  such  an 
1  important  part,  it  would  be  going  too  far  to  deny  that  their  pres- 
-  ence  produces  any  symptoms  at  all,  for  there  are  cases  known 
>  where  the  most  violent  symptoms  ceased  immediately  on  the  ex- 
1  pulsion  of  the  round- worm. 

Hosier  '  relates  a  specially  interesting  case  of  this  kind,  in  which  serious  nervous 
attacks  ocurring  in  a  girl,  who  formerly  had  had  an  attack  of  convulsions  brought 
on  by  fright,  were  almost  entirely  removed  by  the  expulsion  of  a  large  number  of 
.  round-worms.    She  was  afterwards  still  subject  to  slight  nervous  phenomena  of  an 
;  liysterical  character,  so  that  the  round-worms  only  acted  as  the  immediate  exciting 
cause  of  an  outbreak  of  a  disease  already  existing. 

In  the  introduction  we  have  already  given  a  negative  answer 
to  the  question,  whether  it  be  possible  that  intestinal  obstruction 
1  could  be  caused  by  great  numbers  of  live  round-worms.  We 
:  must  not  for  a  moment  suppose  that  the  large  masses  of 
'  entangled  worms  which  are  sometimes  found  at  post-mortems, 
were  fomied  during  the  patient's  life.    At  the  same  time  masses 
composed  of  dead  worms  mixed  with  other  contents  of  the  in- 
testine, can  very  readily  form  an  obstruction  to  any  other  body 
i  moving  through  the  intestine. 

It  is  still  very  doubtful  whether,  as  has  been  supposed  by 
^  some,  round-worms  can  lead  to  incarceration  of  a  hernia ;  they 
•  can  hardly  have  a  much  different  effect  from  that  of  any  other 
'  half  solid  contents  of  the  intestine. 

Huber'  has  expressed  the  opinion  that  many  of  the  sj^mptoms 

'Virch.  Archiv,  18,  p.  242,  1860. 

'Deutsch.  Arch.  f.  kiln.  Med.  VII.  p.  450,  1870.    Jahresb.  d.  Naturhist.  Vereins  in 
Augsburg,  XIII. 
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put  down  to  round-worms  are  caused  by  a  peculiar  irritating 
matter  wliicli  they  contain.  This  idea  requu-es  further  corrobora- 
tion before  being  ultimately  received. 

Huber  draws  attention  to  a  remark  of  Miram's,'  that  the  examination  of  Ascaris 
megalocephala  had  twice  caused  him  most  unpleasant  symptoms,  such  as  sneezing, 
swelling  of  the  puncta  lachrymalis,  hypersecretion  of  tears,  with  violent  itcliing  and 
swelling  of  tlie  fingers.  Huber  himself,  after  examining  twelve  examples  of  Ascaris 
lumb.,  suffered  from  most  troublesome  itching  of  the  hand  and  neck.  Over  the 
latter  the  skin  was  raised  liere  and  there  in  lumps,  smaller  lumps  appearing  on  the 
forehead.  His  riglit  ear  swelled  up,  for  an  hour  a  plentiful  secretion  came  from  the 
meatus,  and  he  liad  a  most  unpleasant  sensation  of  pulsation  in  tlie  I'ight  side 
of  the  head  radiating  from  the  ear.  His  conjunctiva  became  inflamed,  accompanied 
with  severe  itching,  the  inflammation  leading  to  chemosis  in  the  right  eye,  and, 
finally,  he  had  itcliing  of  the  hands.  After  the  lapse  of  an  hour  all  these  symptoms 
had  quite  disappeared.  Huber  considers  tliat  these  symptoms  were  caused  by  the 
peculiar  substance  which  gives  off  the  strong  smell,  whicli  is  peculiar  to  round- 
worms, and  which,  as  Leuckart  supposes,  is  contained  principally  in  the  vacuoles 
between  the  muscular  fibres. 

In  a  large  number  of  cases  where  round-worms  were  present,  I  have  searched 
with  tlie  greatest  care  for  any  alteration  in  the  mucous  membrane  of  the  intestine, 
without  even  once  being  certain  of  having  found  any ;  of  course,  small  patches  of 
ecchymosis  are  commonly  met  with  without  worms  being  present  at  all. 

It  is  not  much  to  be  wondered  at  if  the  coils  of  intestine  that  contain  the  worms 
should  sink  by  their  weight  to  the  lower  part  of  the  abdomen,  and  the  vessels  conse- 
quently be  more  filled  merely  as  the  result  of  post-mortem  hypostasis. 

Many  of  the  cases  where  the  mucous  membrane  is  said  to  have  been  scraped  ofE 
the  intestine  just  above  where  the  worms  were  found,  may  be  explained  by  the  mass 
being  pushed  forcibly  before  the  scissors  when  the  intestines  were  being  laid  opea 

Round-worms  often  find  their  way  into  places  between  which 
and  the  intestine  there  is  either  normally  direct  or  indii'ect  com- 
munication, or,  more  rarely,  into  places  to  which  they  can  only 
obtain  access  in  conseqaence  of  some  pathological  change  having 
taken  place.  Among  the  former,  the  stomach,  oesophagus, 
nares,  Eustachian  tube,  nasal  duct,  air-passages,  the  pancreatic 
duct,  and  the  gall  ducts,  demand  our  attention  ;  among  the 
latter,  the  sac  of  the  peritoneum,  the  pleura,  the  bladder,  uterus, 
and  vagina.  Finally,  they  may  be  found  in  so-called  "worm 
abscesses." 


'  Vroriqi,  Nene  Notizen.  VI.  p.  108. 
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In  by  far  the  greater  number  of  these  cases  the  worm  has 
:  found  its  way  to  its  abnormal  position  after  the  death  of  the 
I  patient.  During  his  life  there  have  been  no  symptoms  which 
V  would  point  to  a  long  sojourn  of  the  worm  in  the  place  where  it 
:  is  found.    Neither  are  there  any  corresponding  alterations  to  be 

•  found  in  the  parts  after  death.  Now  neither  of  these  two  could 
;  be  absent  if  the  worm  had  commenced  its  rambles  during  the  lif  e- 
t  time  of  the  patient. 

Occasionally,  however,  they  do  make  their  way  into  some  of 
!  these  organs  ;  while  into  others  it  is  of  the  rarest  occurrence,  even 
L  during  the  lifetime  of  their  host. 

Should  round-worms  make  their  way  into  the  stomach,  they 
r  as  a  rule  cause  violent  sickness  and  vomiting,  which  latter  gen- 
t  erally  causes  their  expulsion.  They  must  of  course  not  always  be 
1  looked  on  as  the  cause  of  the  vomiting ;  for,  if  the  patient  be 
£  attacked  with  vomiting  from  any  other  cause,  they,  like  the  gall 
I  or  the  contents  of  the  small  intestine,  may  also  be  accidentally 
\  brought  up  and  expelled. 

It  is  certainly  extremely  seldom  that  round-worms  find  their 

•  way  into  the  oesophagus  without  previously  having  caused  active 
symptoms  of  choking  or  vomiting. 

This  holds  true  of  the  nares  also,  through  which  they  are 
sometimes  expelled  with  other  contents  of  the  stomach  when 
!  the  patient  is  attacked  with  vomiting.    We  have,  nevertheless, 
:  authentic  accounts  of  their  entry  into  both  these  organs,  espe- 
■  cially  during  sleep,  without  attracting  the  patient' s  notice.  They 
cannot,  however,  give  rise  to  any  peculiar  local  changes,  for 
they  are  soon  taken  notice  of  and  expelled. 

In  rare  cases  they  may  from  the  pharynx  make  their  way  into 
the  Eustachian  tube^  or  from  the  nose  creep  into  the  lachrymal 
duct ;  but  we  have  only  isolated  cases  where  this  is  authentically 
recorded  as  having  happened  during  the  life  of  the  patient. 

Bruneau  (Davaine,  p.  144)  extracted  a  round-worm  from  the  ear  of  a  girl  who 
had  been  attacked,  while  attending  mass,  with  convulsions  and  pains  in  the  ear, 
which  was  followed  by  the  appearance  of  the  worm  in  that  organ.  The  symptoms 
ceased  immediately  when  the  worm  was  removed. 

Of  the  two  cases  recorded  where  the  worm  entered  the  lachrymal  duct,  one,  in 
which  it  is  said  to  have  occurred  in  a  child  three  months  old,  is,  to  say  the  least  of 
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it,  very  doubtful.  It  is  evident  that  in  this  case  something  else  must  have  been 
mistaken  for  a  worm.  The  second  case,  which  occurred  in  an  infant  six  montbs 
old,  is  also  not  free  from  doubt  (Davaine,  p.  144). 

From  the  pliaiynx  round-worms  make  their  way  into  the 
larynx  and  bronchi.  Of  fourteen  such  cases  collected  by  Da- 
vaine, in  one  only  is' it  absolutely  certain  that  this  accident 
occurred  during  the  life  of  the  patient.  In  three  of  the  other 
cases  it  is  probable  that  the  worm  found  at  the  post-mortem  was 
the  cause  of  the  death  from  suffocation.  Of  the  rest  it  is  doubt- 
ful in  some  if  the  worm  made  its  way  into  the  air-passages  dur- 
ing the  patient's  life  ;  in  others  it  is  quite  certain  that  this  did 
not  happen  till  after  death. 

The  eleventh  case,  given  by  Davaine,  is  the  only  one  that  can  be  looked  upon  as 
absolutely  certain  (Aronssohn,  Archiv.  genGr.  de  mGd.  H.  Ser.  1836.  X.  p.  44). 
A  girl,  eight  years  of  age,  was  suddenly  attacked,  in  the  midst  of  health,  with  vio- 
lent coughing,  which  soon  increased  to  fits  of  actual  suffocation.  At  the  end  of 
two  hours,  during  which  interval  convulsions  had  come  on,  the  little  patient  sud- 
denly with  great  effort  spit  out  a  living  worm,  after  which  all  the  former  symptoms 
ceased. 

The  symptoms  caused  by  the  entrance  of  a  round-worm  into 
the  larynx  resemble  very  much  those  produced  by  the  entrance 
of  any  other  foreign  body  of  similar  size.  Unless  the  intruder  is 
soon  got  rid  of  we  will  have  violent  cough,  with  breathlessness, 
palpitation,  a  feeling  of  dread,  pain  in  the  region  of  the  larynx, 
attacks  of  suffocation,  and  even  death. 

Should  a  round-worm  succeed  in  passing  the  larynx  without 
causing  great  disturbance,  the  patient  is  not  usually  in  imme- 
diate danger  of  death  by  suffocation,  but  he  will  suffer  from 
cough  and  want  of  breath,  either  continuously  or  at  intervals. 
Later  on  in  the  case,  if  the  worm  still  be  not  expelled,  the  usual 
symptoms  resulting  from  the  presence  of  a  foreign  body  in  the 
larjaix  will  set  in. 

For  an  account  of  these  results  I  must  refer  the  reader  to  the 
detailed  account  given  by  Riegel. ' 

Round-worms  have  in  rare  cases  been  found  in  the  j!?awcrm//C' 
duct,  but  there  is  no  account  given  of  any  symptoms  depending 


'  Vide  Vol.  IV.,  p.  501,  et  seq.,  of  this  CyclopiEdia. 


ASCAUIS  LUMBRICOIDES. — SYMPTOMS. 


743 


on  it  wliicli  occurred  during  life.  It  is  probable  that  the  worm 
had  crept  in  there  after  the  death  of  its  host. 

Tliere  is  a  specimen  in  the  Pathological  Museum  in  Kiel  of  a  round-worm  in  the 
pancreatic  duct. 

Round- worms  not  unfrequently  find  their  way  into  the  gall- 
ducts,  and  have  been  found  in  the  gall-bladder,  and  also  in  the 
biliary  ducts,  both  external  and  internal  to  the  parenchyma  of 
die  liver.  Davaine  enumerates  thirty-seven  such  cases.  In  the 
majority  of  these  cases  the  worms  had  crept  in  after  the  patient's 
death,  as  there  were  neither  symptoms  during  life  nor  traces  of 
their  former  presence  after  death.  In  the  remainder  there  was 
either  marked  disturbance  of  the  biliary  system  present  during 
life,  or  more  or  less  extensive  anatomical  lesions  found  at  the 
post-mortem. 

There  can  of  course  be  no  question  but  that  the  worms  had 
entered  the  gall-ducts  from  the  intestine,  and  had  not  been  devel- 
oped in  them.  Their  entrance  would  of  course  be  rendered 
easier  by  previous  changes,  such  as  the  stretching  of  the  gall- 
ducts  by  the  passage  of  a  stone.  However,  it  is  by  no  means 
improbable  that  young  round-worms,  which  are  remarkable  for 
their  great  slenderness,  can  creep  into  the  ductus  (communis) 
choledochus. 

Attention  has  already  been  frequently  drawn  to  the  love  round-worms  have  for 
squeezing  themselves  through  narrow  openings.'  Thus  worms  have  been  found 
encircled  with  rings  of  wire  which  had  accidentally  been  swallowed,  and,  taking  a 
hint  from  this,  Stockbridge  has  constructed  a  "  worm-trap." 

The  entry  of  a  round- worm  into  the  gall-bladder  is  followed, 
as  a  rule,  with  no  symptoms  or  very  slight  ones.  If  it  should 
become  impacted  in  the  cystic  duct,  then  the  usual  symptoms  of 
closure  of  this  duct  will  set  in. 

If  the  worm  finds  its  way  into  the  ductus  clioledochus, 
the  escape  of  the  gall  will  be  hindered  ;  but  if  the  duct  is 
wide  enough,  it  will  not  necessarily  be  completely  stopped.  If 
it  quite  fills  up  the  ductus  choledochus  or  hepaticus,  then  the 


>  Cobbold,  1.  c,  p.  312. 
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same  results  follow  as  wlien  they  are  closed  from  any  other 
cause. 

If  the  worm  makes  its  way  further  into  the  biliary  ducts,  and 
thus  enters  the  imrenchyma  of  the  liver  itself,  either  a  cyst-like 
dilatation  is  formed  round  it,  which  becomes  filled  with  a  catar- 
rhal secretion,  and  communicates  more  or  less  freely  with  the 
biliary  ducts,  or  it  leads  to  a  general  dilatation  of  that  section  of 
the  biliary  ducts.  The  worm  itself  acts  as  a  foreign  body,  either 
on  the  wall  of  the  duct  alone,  in  which  case  the  mucous  mem- 
brane becomes  hypersemic,  spongy,  and  thickened,  and  gives 
out  a  copious  catarrhal  secretion,  with  occasional  ulceration  or 
perforation  of  the  wall,  or  the  inflammation  spreads  to  the 
adjoining  parenchymatous  tissue,  and  an  abscess  is  formed  round 
the  worm.  This  abscess  may  discharge  its  contents  through  the 
biliary  ducts,  or  the  inflammation  may  have  the  effect  of  com- 
pletely cutting  off  its  communication  with  them.  It  then  occa- 
sionally happens  that  other  secondary  abscesses  are  formed, 
either  in  the  neighborhood  or  at  a  greater  or  less  distance  away, 
which  have  no  communication  with  the  first. 

By  means  of  increased  growth  of  the  connective  tissue  around 
it,  the  abscess  may  become  encapsuled,  in  which  case  the  worm 
itself  usually  soon  dies,  and  becomes  disintegrated,  and  the  con- 
tents of  the  abscess  become  thickened,  and  undergo  cheesy  or  cal- 
careous degeneration,  with  great  diminution  and  contraction  of 
the  sac.  Or  the  abscess  grows  larger,  and  opens  into  the  sur- 
rounding parts.  Thus  cases  have  been  observed  where  the  ab- 
scess opened  into  the  pleura,  into  the  lungs,  and  through  the  walls 
of  the  chest,  forming  pyopneumothorax,  and  thus  both  the  worm 
and  the  contents  of  the  abscess  have  finally  made  their  escape  ex- 
ternally. 

The  various  steps  in  this  process  give  rise,  as  they  occur,  to 
more  or  less  severe  symptoms.  Symptoms  of  hepatitis,  such  as 
fever,  pain  in  the  right  hypochondrium,  jaundice,  diarrhoea— 
sometimes  constantly,  at  others,  returning  at  intervals — and  con- 
vulsions, will  be  present,  more  or  less  marked. 

It  is  not  yet  determined  witt  certainty  how  long  a  round-worm  can  remain  alive 
in  the  gall-ducts;  it  cannot,  however,  be  very  long.  Worms,  it  is  true,  have  often 
been  found  alive  in  the  gall-bladder  at  post-mortems ;  usually,  however,  they  soon 
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(lie,  become  decomposed,  and  are  then  removed;  or,  as  has  once  been  observed,' 
they  form  the  nucleus  of  a  gall-stone. 

It  seems  probable  that  such  worm-abscesses  may  become  wholly  reabsorbed. 

The  observation  of  Virchow,''  though  usually  supposed  to  be  referable  to  the 
psorospermia,  belongs,  I  think,  without  doubt,  more  properly  here,  both  from  the 
size  and  from  the  appearance  of  the  forms  he  describes  and  pictures,  and  appears  to 
me  to  be  a  most  interesting  example  of  this  process  having  taken  place.  In  the 
liver  of  an  old  woman,  which  was  slightly  atrophied,  Virchow  found  a  firm,  roundish 
protuberance,  having  the  appearance  of  sinew,  and  which  measured  from  four  to  five 
lines  in  diameter.  It  was  situated  in  a  slight  depression  on  the  surface  of  the  liver, 
which  was  surrounded  by  stunted  liver  lobules,  which  had  a  granular  appearance.  On 
making  a  section  through  the  middle  of  the  thick  tendinous  capsule,  a  cavity  was 
opened.  Its  shape  was  almost  globular,  the  diameter  being  from  one-half  to  five- 
eighths  of  an  inch,  and  its  walls  were  wrinkled  in  places.  The  loose,  cheesy-looking, 
dry  contents  consisted  of  a  friable  mass,  in  which  a  number  of  eggs  were  mixed  up, 
sometimes  occurring  singly,  at  others  in  groups,  some  of  which  contained  several 
dozen.  These  were  covered  with  a  tolerably  thick,  strong  skin,  which  had  a  double 
outline,  and  was  here  and  there  slightly  striated,  outside  of  which  there  was  a  homo- 
geneous, colorless,  brightly  shining,  albuminous  envelope,  with  a  very  undefined 
margin.  Within  these  there  was  a  fine  inner  skin.  Some  of  them  were  quite  filled 
with  a  roughly-granular  yolk-mass,  arranged  in  indistinct,  roundish  masses,  through 
which  could  be  seen  a  nucleolar  body.  Most  of  them,  however,  contained  a  light- 
gray,  finely-granular  substance,  and  only  at  one  place,  which  was  usually  eccentric, 
was  there  a  large  round,  brownish  yolk-mass.  Along  with  these  there  were  others 
which  were  undergoing  a  sort  of  fatty  degeneration.  Tliey  were  oval  in  shape,  and 
measured,  without  the  albuminous  envelope,  0.002  Parisian  inches,  or  0.054  mm. 
The  drawings,  the  description,  and  the  measurements  correspond  most  accurately 
to  those  of  round-worm's  eggs  that  have  been  kept  a  long  time,  and  in  some  of 
which  the  process  of  segmentation  has  begun.  In  such  eggs,  also,  we  always  find 
some  that  are  undergoing  fatty  degeneration.  According  to  Lcuckart,  the  eggs  of 
the  round-worm  measure  from  0.05  to  0.06  mm.  This  mass  was,  therefore,  what  re- 
mained in  the  place  where  a  female  round-worm  had  perished ;  the  ripe  eggs  that  it 
contained,  being  placed  in  circumstances  favorable  to  their  being  hatched,  had 
begim  to  develop. 

Round-worms  can  only  get  into  the  Madder,  uterus,  or  vagina, 
when  fistulous  communications  have  been  formed  between  these 
organs  and  some  part  of  the  intestine. 

To  these  worms  the  power  has  been  ascribed  of  occasionally 


'  Lobstein,  Catalogue  du  Mus6e  anatomique  de  Strassbourg,  No.  1987.  {Damine,  p. 
160.) 

■^Archiv,  18,  p.  624,  Plate  X.  Fig.  5. 
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piercing  the  intestinal  wall,  and  thus  gaining  access  to  the  peri- 
tonenm,  and  this,  too,  irrespective  of  whether  the  intestine  was 
diseased  or  not.  It  was  supposed  that  the  worm  could  force  it- 
self between  the  fibres  of  the  muscles,  which  closed  again  after  it 
had  passed.  This  idea  was  founded  on  the  supposition  tliat 
worms  had  been  found  within  the  peritoneum  without  any  per- 
foration of  the  intestine  being  present.  An  easier  explanation  is, 
tliat  the  perforation  was  not  searched  for  carefully  enough. 
can  neither  allow  to  the  worms  the  power  of  being  able  to  pierce 
the  locdl  of  the  intestine^  nor  to  the  intestinal  wall  the  power  of 
allowing  it  to  pass  through  without  leaving  any  trace  of  its  pas- 
sage behind  it. 

It  is  quite  another  question  whether  or  not  the  worms  can 
hredic  through  a  diseased  intestine;  and  we  do  not  think  tlie  ques- 
tion can  be  answered  positively  in  the  negative.  In  cases  of  tuber- 
cular ulceration  we  extremely  often  see  the  ulcer  just  on  the  point 
of  perforating,  or,  indeed,  having  perforated  the  intestine, 
which  has,  however,  become  adherent  to  the  neighboiing  organs 
at  that  point  by  partial  peritonitis.  The  ulcers,  too,  in  typhoid 
fever,  not  at  all  unfrequently  open  into  the  peritoneum.  One  of 
the  principal  exciting  causes  of  such  perforation  is  auy  solid 
body  in  the  intestine,  and  round-worms  which  happen  to  be  in 
the  intestine  may  act  in  the  same  way  as  would  a  solid  body.  In 
general,  however,  at  all  events  in  the  earlier  stages  of  such  a 
perforating  ulcer,  we  see  a  true  necrosis  of  the  bottom  of  the 
ulcer  precede  the  actual  perforation,  the  necrosis  being  recog- 
nizable by  the  wall  of  the  intestine  at  that  point  being  stained 
with  gall.  We  can  therefore  very  well  imagine  that  the  round- 
worms may  hasten  the  perforation  of  the  intestine  in  cases  botli 
of  tubercular  and  typhoid  ulceration,  when  the  ulcers  them- 
selves are  nearly  through,  especially  as  we  know  by  post-mortem 
experience  what  a  small  thing  is  sometimes  sufficient  to  cause 
the  thin  layer  that  remains  to  give  way.  Their  presence  is 
probably  specially  hurtful  as  likely  to  precipitate  such  perfora- 
tion before  adhesion  has  taken  place  between  the  threatened 
portion  of  the  intestine  and  the  surrounding  organs  ;  and  also, 
because  they  are  likely,  once  they  have  escaped  along  with  the 
contents  of  the  intestine  into  the  abdomen,  to  hinder  by  their 
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active  movements  sucli  adhesion,  and  thus  cause  a  peritonitis 
that  had  been  circumscribed  to  become  general. 

Perforation  happens  in  a  large  percentage  of  all  cases  of  ulceration  of  the  intes- 
tines, without  any  worms  being  present,  and  not,  as  Leuckart  supjioses  (II.,  24G), 
in  very  few. 

In  250  cases  of  patients  who  had  died  of  typhoid  fever,  Hoffman  '  found  per- 
foration in  eight  per  cent. ;  and  in  Griesinger's  118  cases  it  occurred  in  almost  twelve 
per  cent. 

The  striking  frequency  with  which  round-worms  have  been  found  in  cases  of 
intestinal  perforation  in  typhoid  fever,''  as  well  as  the  striking  frequency  with 
which  the  trichocephalus  is  met  with  in  typhoid  fever  in  general,  can  be  explained 
by  the  very  great  prevalence  of  these  parasites.  The  latter  fact  has,  however,  led 
to  the  trichocephalus  being  looked  upon  as  the  original  cause  of  typhoid  fever 
(Roderer  u.  Wagler,  1.  c). 

Just  as  in  perforation  of  the  intestine,  so  also  in  round  per- 
forating ulcer  of  the  stomach  or  duodenum,  the  worm  may  make 
its  way  into  the  peritoneum,  or,  should  the  diaphragm  be  also 
perforated  by  the  ulcer  of  the  stomach,  even  into  the  sac  of 
the  pleura. 

The  case  related  by  Miiller '  was  probably  one  of  this  kind.  A  girl  of  sixteen  years 
of  age  died  after  a  very  short  feverish  illness.  At  the  post-mortem  a  hole  was  found 
in  the  posterior  wall  of  the  stomach  about  the  size  of  a  kreutzer,  which  corre- 
sponded to  a  similar  hole  in  the  diaphragm,  which  was  loosely  adherent  to  the 
fundus  of  the  stomach.  The  serous  membrane  covering  the  posterior  wall  of  the 
stomach,  as  well  as  that  covering  the  diaphragm  and  base  of  the  lung,  was  brightly 
reddened,  and  in  some  spots  exhibited  the  appearances  of  hemorrhages.  In  the  left 
pleura  were  a  number  of  round-worms,  of  which  two  were  still  half  in  the  stomach. 
To  imagine,  as  Miiller  did,  that  the  worms  had  pierced  the  perfectly  sound  struc- 
tures, will  be  to  give  them  credit  for  a  truly  wonderful  performance.  It  further  pre- 
supposes that  the  worms  had  all  singled  out  exactly  the  same  spot  in  the  wall  of 
the  stomach  for  their  attack.  Davaine  has  already  drawn  attention  to  the  aljsurdity 
of  such  an  idea. 

If  round-worms  are  found  in  the  abdomen,  and  there  is  no  peritonitis  present, 
they  must  have  entered  it  after  the  death  of  the  patient. 

Worm-ads  cesses  are  not  unfrequently  met  with.    A  worm- 

'  Untersuchungen  iiber  die  pathologisch-anatomischen  Veranderungen  der  Organe 
beim  Abdominaltyphns.    Leipzig,  1869. 

^  Liebermeister,  Vol.  I.  pp.  150,  et  seq.  of  this  Cyclopeedia. 
'  Memorabilieu.    1872,  p.  448. 
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abscess  is  an  abscess  at  any  part  of  tlie  body  from  which,  along 
with  its  proper  contents,  worms  are  expelled.  Such  worm- 
abscesses  may  be  formed  in  a  variety  of  ways.  The  very  large 
majority  of  those  that  have  been  observed  (forty  out  of  the  forty- 
seven  cases  collected  by  Davaine)  are  situated,  as  Davaine 
pointed  out,  in  one  of  two  places,  either  at  the  navel  or  in  tlie 
groin.  Worm-abscesses  at  the  navel  occur  almost  always  in 
children  (of  nineteen  such  abscesses,  fifteen  occurred  in  children), 
while  those  in  the  groin  occurred  almost  exclusively  in  persons 
over  fifteen  years  of  age  (of  twenty-one  such  cases,  nineteen 
occurred  in  persons  over  fifteen).  Now  these  are  exactly  the 
places  where  hernise  are  most  commonly  met  with,  umbilical 
liernia  being  the  one  chiefly  met  with  in  children,  and  femoral 
liernia  in  grown-up  persons.  A  comparison  of  these  facts  inevi- 
tably proves  that  in  the  large  majority  of  cases  worm -abscesses 
are  nothing  more  than  hernise,  though  it  may  be  hard  to  say  what 
was  the  exact  part  the  worm  had  in  causing  the  abscess.  There 
are  three  distinct  classes  of  such  abscesses  :  first,  those  out  of 
which  round-worms  alone,  or  mixed  with  pus,  are  expelled; 
second,  those  out  of  which  round-worms  and  the  intestinal  con- 
tents come  from  the  commencement ;  and,  third,  those  from 
which  the  contents  of  the  intestine  alone  are  at  first  expelled, 
the  worms  not  making  their  appearance  till  afterwards. 

In  the  last  of  these  classes  the  worms  cannot  possibly  be  the 
original  cause  of  the  abscess ;  in  the  two  former  they  may  have 
had  some  influence.  From  what  has  already  been  said,  we  may  be 
allowed  to  doubt  if  they  had  any  such  influence,  though  possibly 
they  may  by  their  motion  have  hastened  the  giving  way  of  the 
softened  intestinal  wall.  It  is  also  more  than  doubtful  whether 
the  occurrence  of  incarceration  can  be  put  down  to  their  presence 
in  the  sac  of  a  hernia,  their  action  being  probably  quite  similar 
to  that  of  any  other  solid  contents  of  the  intestine. 

Closely  connected  with  the  above-mentioned  case  of  perfora- 
tion consequent  on  pathological  changes  in  the  intestine,  are 
such  cases  where  the  perforation  takes  place  at  a  part  of  the 
intestine  that  is  not  covered  by  peritoneum,  and  a  fistulous 
abscess  is  formed,  which  may  make  its  appearance  at  the  most 
different  places.    Some  of  the  cases  must  be  looked  on  as  caused 
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by  the  bursting  of  an  already  existing  abscess  into  the  intes- 
tine, such  abscesses  being  by  no  means  rare,  even  when  no  worms 
are  present.  To  this  category  belong  those  cases  of  abscesses  in 
the  psoas  muscle,  in  the  kidney,  and  in  the  spleen,  in  which 
round-worms  were  found. 

Diagnosis. 

We  are  only  in  a  position  to  diagnose  the  presence  of  Ascaris 
lumbricoides  when  we  have  either  seen  the  worms  expelled, 
or  rather,  since  this  only  shows  us  that  worms  were  there,  and 
not  that  they  are  still  present,  if  we  can  by  means  of  the  micro- 
scope demonstrate  their  eggs  in  the  faeces.  All  other  so-called 
characteristic  symptoms  are,  especially  if  occurring  singly,  quite 
insufficient,  and  can  at  the  most  only  point  to  the  necessity  of 
examining  the  faeces.  It  is  also  impossible  to  diagnose  the  pres- 
ence of  round- worms  in  any  other  organ  of  the  body. 

Treatment. 

In  spite  of  their  size  and  comparatively  great  muscularity, 
round-worms  do  not  olfer  any  serious  resistance  to  the  efforts 
made  to  expel  them. 

The  most  favorite  and  never-failing  remedy  is  santonica,  the 
unexpanded  flower-buds  of  different  species  of  artemisia.  It  is 
given  in  powders,  or,  better,  in  a  bolus  or  an  electuary. 

The  medicine  that  is  most  in  use  at  present  is  santonine  or 
santonic  acid,  which,  according  to  the  researches  of  Rose,  is 
the  active  constituent  of  the  flower-buds,  and  which,  except  in 
very  large  doses,  is  quite  innocuous.  It  is  given  three  or  four  times 
a  day,  in  doses  of  from  one-third  to  one  and  a  half  grains,  the 
latter  dose  only  to  a  grown-up  person,  and  shoald  then  be  fol- 
lowed by  a  purgative.  Castor-oil  is  not  quite  adapted  for  tliis 
purpose,  for  it  has  the  power  of  dissolving  the  santonine,  which 
is  thus  more  readily  absorbed  ;  this,  on  account  of  the  unpleas- 
ant symptoms  it  produces,  is  to  be  avoided.  However,  in  spite 
of  this,  Kiichenmeister  recommends  this  combination. 

Calomel  has  also  been  recommended,  and  latterly  the  Aristolochia  bracteata  by 
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Cobbold  (1.  c.  372),  as  well  as  the  santonate  of  soda.  According  to  Rose  (Virch 
Archiv,  10,  p.  233),  this  last  drug  is  very  readily  absorbed,  and  produces  more 
violent  general  symptoms. 


Propliylaxis. 

In  spite  of  the  fact  that  these  worms  have  now  been  well 
known  for  more  than  two  thousand  years,  we  are  still  unfortu- 
nately quite  ignorant  of  the  means  by  which  they  find  an  entry 
into  their  host.  We  are,  consequently,  not  in  a  position  to  lay 
down  positively  the  means  by  which  they  may,  with  certainty, 
be  avoided.  The  only  thing  that  will  enable  us  to  combat  them 
properly  is  a  thorough  investigation  of  the  conditions  necessary 
for  their  development  and  for  their  introduction.  We  must, 
therefore,  content  ourselves  with  laying  down  some  general  rules 
for  their  prevention. 

It  follows  directly,  from  what  has  already  been  said  about 
their  etiology,  that  cleanliness  in  the  kitchen  and  in  the  house, 
with  regard  to  our  food  and  our  drink,  our  clothes  and  our 
hands,  here  again  stands  foremost.  Especial  stress  is  to  be  laid 
on  having  a  plentiful  supply  of  pure  water,  and,  if  such  cannot 
be  procured,  we  must  make  use  of  no  water  that  has  not  been 
previously  either  filtered  or  boiled,  as  in  soup,  coffee,  tea,  etc., 
etc. 

A  'plentif  ul  supply  of  pure  water,  wliich  every  one  should  ty 
law  he  required  to  introduce  into  Ms  premises,  has  become  a 
vital  requirement  for  the  health  of  all  large  towns.  For  not  only 
would  this  lead  to  a  more  general  regard  for  cleanliness,  and 
thereby  to  an  increase  of  healthiness  among  the  population,  but 
would  also  serve  as  a  barrier  against  the  possible  introduction 
of  infectious  matter,  and  also  of  the  germs  of  the  round-worm. 

The  town  of  Kiel,  so  large  a  percentage  of  whose  population  are  afflicted  with 
round-worms,  has  very  bad  fountains.  Its  water-works  are  fed  out  of  ponds  which 
can  be  approached  on  all  sides,  and  which  are  situated  in  fields  which  are  quite  near 
to  inhabited  quarters  of  the  town.  If  Davaine's  view  is  the  right  one,  the  projected 
improvement  in  the  water  supply  must  have  the  effect  of  dimiuishing  the  percentage 
of  persons  who  have  these  worms. 
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Ascaris  Mystax. 
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This,  which  is  the  round-worm  that  infests  cats  and  dogs,  is 
much  smaller  than  the  one  which  infests  man.    The  female  at- 
tains to  twelve  ctm.,  the  male  to  six  ctm.  in  length.   The  worm 
is  distinguished  by  two  wing-like  appendages 
composed  of  chitine,  which  extend  from  the  head 
along  each  side,  to  a  distance  of  from  two  to  four 
mm. ,  but  are  liable  to  great  variations,  as  regards 
both  their  shape  and  their  size.     The  eggs  are 
somewhat  smaller  than  those  of  Ascaris  lumbri- 
coides ;  at  the  earliest,  in  from  three  to  four 
weeks,  but  usually  somewhat  later,  the  embryos 
become  developed.    The  eggs  have  a  great  power 
of  resisting  external  influences,  and  their  devel- 
opment is  not  arrested  in  spirits  of  wine,  chromic 
acid,  or  turpentine. 

The  method  of  transmission  is,  up  to  the 
present  time,  unknown.  Leuckart  found  young 
round-Avorms  in  the  stomachs  of  cats  which  re- 
sembled embryos,  both  in  size  and  shape.  Besides 
these,  he  found  in  the  stomach  and  small  intes- 
tine worms  in  every  stage  between  this  and  the 
fully  matured  Ascaris  mystax.  He  failed,  however,  to  produce 
such  forms  by  feeding  animals  on  eggs  containing  embryos. 
(See  also  the  account  given  in  the  section  on  Ascaris  lumbri- 
coides,  p.  732.) 

For  further  particulars,  I  must  refer  the  reader  to  Leuckart,  II.  p.  258. 

The  Ascaris  mystax  inhabits  the  small  intestine  of  the  cat,  the 
dog,  the  fox,  the  lion,  the  lynx,  and  most  probably  some  other 
animals.  Up  to  the  present  time  it  has  been  found  only  five 
times  in  man. 

Bellingham  ^  was  the  first  person  who  found  this  worm,  and  he 
described  it  under  the  name  Ascaris  alata,  and  at  the  same  time 


Fio.  44. 

Ascaris  mystax. 
rt,  Nalural  s.ze. 
b,  Hend,  showing  the 

wiiiK-Iiku  appendages 

(magnified). 


'  Dublin  Med.  Press,  1839,  No.  7. 
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drew  attention  to  a  case  published  by  Piclcells.'  Cobbold' re- 
ported a  tliird  case,  and  at  tlie  same  time  pointed  out  the  identity 
of  the  Ascaris  alata  and  Ascaris  mystax.  He  also  vindicated 
Pickells'  case  from  the  attacks  of  Kiichenmeister  and  Leuckart 
A  fourth  case  is  related  by  Leuckart  (1.  c).  The  Pathological 
Institution  in  Erlangen  was  presented  by  Dr.  Bohm,  of  Grun- 
zenhausen,  with  a  female  example  of  this  worm,  measuring  fifty- 
five  mm.  in  length,  which  was  expelled  by  a  young  child. 

From  a  clinical  standpoint  this  round-worm  is  distinguished 
by  its  great  activity,  it  frequently  making  its  way  into  the 
stomach.  One  may  often  see  dogs  get  rid  of  whole  coils  of  them 
by  vomiting. 


Oxytiris  Vermicularis. 
(Thread  Worm.    Der  Pfriemenschwantz.) 

Natural  History. 

The  thread- worm  (Springwurm,  Madenwunn)  is  a  small,  white 
round-worm,  which  is  tapered  off  at  both  ends.    The  end  of  the 
^    J         worm  at  which  the  head  is,  is  surrounded  by  a 

IHj^H    chitinous  inflation  of  the  skin,  which  makes  it  re- 
^^^1    semble  in  form  the  mouthpiece  of  a  Turkish 
pipe.    The  opening  for  the  mouth  is  closed  by 
Ij^H    three  nodular  lips ;  it  leads  into  the  muscular  oeso- 
HH    phagus,  which  gradually  grows  larger  posteriorly, 
Fio.  45.         like  a  club.   Next  to  this  comes  a  sharply  defined 
^Nltarai  sSi""'"™'  circular  portion,  which  is  provided  Mdth  a  chitin- 
2.  TwTmaies.     o^s  valve  havlug  three  lappets  —  the  so-called 
pharynx.      The  intestinal  canal,  which  is  the 
direct  continua  tion  of  this,  runs  through  the  body  almost  in  a 
straight  line  to  the  opening  for  the  anus. 

The  male  is  from  three  to  five  mm.  long,  seldom  more.  Its 
tail  comes  rather  suddenly  to  a  blunt  end,  and  is  more  or  less 
bent  or  rolled  up  on  the  abdomen.  The  testicle,  with  the  seminal 
duct,  is  a  broad  white  tube,  bent  like  a  hook,  and  is  situated  in 


'  Transactions  of  the  Col.  of  Phys.  in  Ireland,  IV.  and  V. 
M.  c,  p.  332. 
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the  posterior  part  of  the  animal  ;  its  efferent  duct  unites  with  the 
end  of  the  intestine,  and  forms  a  short  cloaca,  out  of  which  the 
s])iculum,  which  is  simple,  slightly  wavy,  and  bent  like  a  hook 
at  the  end,  often  projects. 

The  bending  and  rolling  np  of  the  posterior  end  of  the  male  worm  is,  as  we  may 
readily  convince  ourselves,  always  to  be  found  in  the  worm  during  life,  and  would 
appear  to  assist  it  to  embrace  the  female. 

The  female  is  from  nine  to  twelve  mm.  long,  and  its  posterior 
extremity  is  drawn  out  into  a  long  awl-like  tail,  which  is  slightly 
wavy  towards  the  end.    The  anus  lies 
in  front  of  the  commencement  of  the 
tail ;  the  vulva  is  situated  a  little 
anterior  to  the  middle  of  the  body, 
and  leads  into  a  short,  very  muscular 
vagina.    To  this  is  joined  the  uterus, 
the  body  of  which  is  very  short,  and 
divides  into  two  immense  cornua, 
which  separate,  one  running  anteri- 
orly and  the  other  posteriorly..  When 
these  become  full  of  eggs,  they  fill 
the  whole  interior  of  the  animal  so 
completely  that  all  the  other  organs 
are  almost  entirely  hidden. 

The  eggs^  when  looked  at  from 
above,  are  oval ;  from  the  side,  how- 
ever, they  are  seen  to  have  one  sur- 
face flat  and  the  other  arched,  as  well 
as  one  sliarp  and  one  rounded  end. 
They  usually  contain  a  finely  granu- 
lar yolk.  In  the  more  mature  females 
we  find  the  yolk  in  all  stages  of  seg- 
mentation, and  sometimes  the  egg 
contains  the  so-called  tadpole-like 
embryo  (Fig.  47,  /  and  g) .  This  is  an 
oval  body,  in  the  interior  of  which 
a  light-colored  streak  may  be  seen — 
the  commencement  of  the  digestive  apparatus,  while  at  one  end 
of  it  tliere  is  a  tail,  more  or  less  long,  according  to  the  age  of  the 
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Fra  40. 

Oxyiiris  vcrmiculnris,  magnified, 
n,  Mntiire  but  BtlU  unfructified  female. 
6.  Mule. 

c,  Female  containing  eggs. 
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embryo,  wliich  is  folded  up  on  the  abdomen.  At  the  ordinary 
temperature,  but  especially  if  placed  on  a  warm  microscopic 
slide,  this  tadpole  embryo  is  sometimes  observed  to  make  rather 
lazy,  at  other  times  quick,  jerky  movements  of  rotation  around  its 
long  axis.  In  the  ripe  eggs,  found  in  the  lower  portion  of  the 
rectum  and  on  the  skin  around  the  anus,  we  often  see  the  em- 
bryo in  a  further  stage  of  its  development.  It  has  then  assumed 
the  shape  of  a  worm,  is  doubled  up  twice  on  itself,  and  its  move- 
ments are  much  more  active. 

The  Oxyuris  vermicularis  spends  its  whole  existence,  from  the 
egg  to  maturity,  in  the  intestinal  tract  of  the  same  man.^  Should 
a  ripe  egg  be  brought  in  any  way  into  the  stomach  of  a  human 


o 
o 

h'- 

c/:> 
CO 

o 

Ul 

LU 


I- 
UJ 

o 
o 


or 

DC 


O 


Fio.  47. 

Development  of  Oxyuris  Vermicularis. 
a—e.  Segmentation  of  the  yolk.   /.  EgR  containing  tudpole- shaped  embryo,  .seen  from  the  side,  a, 
dominnl  view  of  the  same.    A,  Egg  with  worm-shaped  embryo,    f,  Embryo  escaping  from  the  egg.  *, 
bryo  that  has  escaped  and  is  capable  of  motion. 


Em- 


being,  by  the  action  of  the  gastric  juice,  one  place  in  the  shell, 
situated  on  the  arched  side  of  the  egg  and  towards  its  pointed 
end,  becomes  spongy  or  softened.  If  the  embryo  had  already 
the  tadpole  shape,  it  will  rapidly  (in  from  one  to  six  hours)  ac- 


'  The  account,  given  of  the  development  i.s  founded  in  a  great  measure  on  the  investi- 
gations of  Professor  Zenker,  in  which  I  had  very  frequently  the  opportunity  of  takujg 
a  part. 
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quire  the  worm-shape,  the  anterior  thick  part  of  the  body 
becoming  thinner  and  more  attenuated  and  elongating  itself 
backwards.  The  tail  grows  thicker  and  longer,  and  becomes  bent 
up  a  second  time  on  itself  as  soon  as  it  no  longer  linds  space  for 
its  increasing  length.  The  movements  of  the  embryo  now  be- 
come more  active  ;  it  presses  its  head  against  the  softened  place 
in  the  shell,  breaks  through  it,  and,  little  by  little,  at  the  expense 
of  much  effort,  it  finally  struggles  out. 

All  these  occurrences  may  easily  be  observed  under  the  microscope.  The  ac- 
companying drawings  were  made  from  eggs  which  were  corked  up  in  a  small  glass 
bottle  with  a  few  drops  of  saliva  and  sugar  and  water,  and  kept  for  a  night  in  the 
axilla.  When  placed  on  an  artificially  warmed  microscopic  slide  the  small  worms 
crept  further  out  of  their  shells ;  a  portion  of  them  had  already  escaped  and  were 
moving  about  with  active  serpentine  movements. 

The  eggs  of  the  Oxyuris  require  an  amazingly  short  time  for  their  development, 
provided  they  are  placed  under  favorable  external  conditions.  I  once  saw  the 
metamorphosis,  from  the  tadpole-shaped  embryo  to  the  worm-shaped  embryo,  com- 
pleted in  the  course  of  about  one  hour.  Under  ordinary  circumstances  this  usually 
takes  from  four  to  six  hours ;  but  it  requires  a  much  longer  time  if  the  circumstances 
be  unfavorable.  One  of  the  most  important  of  these  conditions  is  the  temperature, 
the  develojimcnt  seemingly  taking  place  quicker  in  proportion  as  the  temperature 
of  the  medium  in  which  the  worms  are  placed  more  nearly  approaches  to  that  of 
the  human  body. 

Whether  eggs,  in  which  the  segmentation  of  the  yolk  has  commenced,  but  in 
which  the  embryo  has  not  yet  been  developed,  can  go  on  to  their  full  develoi)ment 
in  the  stomach,  is  very  doubtful,  but  by  no  means  impossible,  for  an  embryo  may 
become  developed  in  them  within  a  few  hours. 

In  the  mucus  taken  from  the  rectum,  Vix  '  found  eggs  containing  embryos,  and 
near  to  them  young  worms  escaping  from  tiieir  shells,  and  some  also  creeping  about 
free.  He  therefore  holds  that  no  previous  introduction  of  the  eggs  into  the  stomach 
is  necessary,  but  that  the  young  worms  creep  out  of  the  eggs  surrounded  by  the  old 
worms,  and  go  through  all  the  steps  of  their  development  on  the  spot.  Even  if, 
owing  to  the  trustworthiness  of  the  observer,  this  occurrence  must  be  considered  as 
having  undoubtedly  taken  place,  still  it  must  not  be  looked  on  as  the  rule,  but 
rather  as  one  of  those  quite  exceptional  cases  which  may  happen  under  abnormal 
circumstances,  as  in  chronic  disease  of  tlie  large  intestine.  Though  I  have  often 
looked,  I  have  never  been  fortunate  enough  to  meet  with  a  similar  case. 

As  soon  as  it  is  free,  the  embryo,  which  has  now  become  a 
very  small,  fine,  delicate  worm,  would  appear  at  once  to  betake 


'  Zcitschrift  fur  Psychiatrie.  XVII.  Pai-t  1.  SA.,  p.  21. 
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itself  to  the  tipper  portion  of  the  small  intestine,  where  it  rapid!}- 
increases  in  size,  obtaining  its  nourishment  from  the  chyme  and 
the  intestinal  mucns.  As  soon  as  it  attains  a  certain  size,  the 
characteristic  dillerences  in  the  sexes  begin  to  make  theh-  appear- 
ance. The  male  worm  gets  a  short 
tail,  which  begins  to  taper  quite 
suddenly  ;  whereas  in  the  female 
the  tail  becomes  elongated  into  the 
shape  of  an  awl.  At  the  same 
time  the  development  of  the  sex- 
ual organs  commences  inside  the 
animal ;  almost  the  first  thing  that 
can  be  recognized  in  the  male  being 
the  spiculum.  The  worm  then  casts 
its  skin  ;  this  it  accomplishes  by 
alternately  relaxing  and  then  con- 
tracting itself ;  this  is  speciaUy 
marked  near  the  head  of  the  ani- 
mal, and  by  it  the  oesophagus  gets 
several  bends  on  itself  ;  between  the  old  skin  and  the  new  inter- 
nal one,  numerous  bright,  oil-like  globules  make  their  appear- 
ance, which  seem  to  make  the  movements  of  the  animal  in  its 
old  skin  much  easier.  At  last  the  skin  gives  way,  either  in 
the  middle  or  towards  the  anterior  part,  and  the  worm  escapes. 


Pig.  48. 

Male  thrend-worra  casting  its  skin. 


A  young  male  worm,  before  casting  its  skin,  measured  1.8  mm.  long  and  0.8  mm. 
thick.  The  oesophagus  was  0.18  mm.  long,  the  pharynx  measured  0.06  mm.,  and  the 
tail  0.1  mm.    Another  male  measured  1.1  mm.  long. 

A  young  female,  before  casting  its  skin,  was  1.97  mm.  long,  the  vulva  was 
situated  at  a  distance  of  0.8  mm.  from  the  head,  and  the  tail  had  a  length  of  0.4 
mm.    Other  examples  measured  1.78,  1.89,  1.91  mm.  in  length. 

Such  differences  in  size  are  chiefly  due  to  the  amount  of  contraction  present. 

This  process  of  casting  the  skin,  which  has  just  been  described,  I  myself  have 
frequently  seen  (under  the  microscope)  taking  place  in  living  worms  taken  out  of 
tlie  small  intestine.  It  is  quite  easy  to  find  animals  which  have  not  yet  cast  their 
skins. 

It  is  not  at  all  improbable  that  before  the  casting  of  the  skin  we  have  just  de- 
scribed, the  worms  have  cast  it  once,  or  perhaps  even  twice,  previously ;  for  we 
not  unfrequently  see  woi-ms,  mucli  smaller  than  these  and  in  which  there  is  still  no 
indication  of  the  sex,  casting  their  sliins. 
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Some  of  the  j^oung  animals  now  spend  a  shorter  or  a  longer 
time  in  the  small  intestine,  and  have  sexual  intercourse ;  others 
however,  descend  into  the  caecum  for  this  purpose.  In  favorable 
cases  one  finds  large  numbers  of  females  in  every  stage  of  devel- 
opment, in  the  small  intestine,  in  the  caecum,  and  in  the  vermi- 
form appendix,  in  company  with  a  like  number  of  males.  The 
latter  seem  to  remain,  as  a  rule,  somewhat  longer  in  the  small 
intestine  than  do  the  females ;  at  all  events,  we  often  find  in  the 
small  intestines  numerous  males  and  only  a  few  scattered  females. 

The  young  fructified  females  gradually  collect  together  in 
the  csecum,  and  live  there  a  considerable  time,  until  they  are 
fully  grown  and  their  uteri  filled  to  bursting  with  eggs.  They 
then  commence  slowly  to  descend  the  large  intestine,  and  finally 
deposit  the  chief  part  of  their  eggs  in  the  rectum  ;  they  occa- 
sionally even  leave  the  latter  and  creep  ab^out  on  the  moist  skin 
around  the  anus. 

There  are  numerous  observations  that  make  it  probable  that 
a  quantity  of  eggs  become  periodically  ripened  and  expelled. 
One  of  the  chief  is,  that  all  the  eggs  present  in  a  female  are,  in  the 
same,  or  very  nearly  the  same,  stage  of  development.  Further, 
the  ovaries  of  those  females  which  have  expelled  the  greater 
part  of  their  eggs  have  a  healthy  appearance  and  seem  appar- 
ently to  be  still  generating  eggs.  Finally,  we  find  fresh  quan- 
tities of  sperm  in  the  uterus  and  the  vagina  of  such  females,  the 
presence  of  which  must  be  put  down  to  a  fresh  act  of  copulation. 

The  Oxyurides,  both  male  and  female,  are  finally  expelled, 
purely  mechanically,  along  with  the  faeces.  Some  of  the  females 
stUl  contain  eggs,  others  none ;  both  males  and  females  soon  per- 
ish outside  the  intestine,  if  they  have  not  already  died  within  it. 

The  time  requisite  for  their  full  development  to  maturity  is 
very  short.  Leuckart^  saw  young  ones,  measuring  from  six  to 
seven  mm. ,  expelled  fourteen  days  after  the  eggs  had  been  swal- 
lowed. In  the  processus  vermiformis  of  a  young  child,  five 
weeks  old,  I  found  numerous  female  worms,  some  of  which 
already  contained  eggs.  The  time,  therefore,  that  is  necessary  for 
their  development,  up  to  sexual  maturity  and  the  formation  of 


'  II.  p.  336. 
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eggs,  cannot  exceed  five  weeks,  even  if  we  suppose  the  eggs  were 
introduced  during,  or  immediately  after,  the  birth  of  the  child. 

It  cannot  be  denied  that  there  is  a  possibility  of  the  infection  of  the  child  witli 
eggs  from  the  mother  during  its  birth.  The  conditions  are  by  no  means  unfavor- 
able for  the  occurrence  of  such  an  infection.  It  is  of  course  impossible  to  determine, 
without  having  direct  observations  on  the  subject,  whether  this  is  a  frequent  mode 
of  infection  or  not,  and  numerous  difficulties  stand  in  the  way  of  making  any  such 
observation. 

The  Oxyuris  vermicularis  is  only  found  in  the  intestine  of 
man,  from  the  jejunum  to  the  anus  ;  the  young  animals,  in 
their  various  stages  of  development,  and  the  mature  males, 
inhabiting  chiefly  the  small  intestine  ;  the  pregnant  and  mature 
females  chiefly  the  csecum.  This  last  place  is  their  special  hab- 
itat ;  for,  when  there  are  many  worms  present,  it  is  here  they  are 
most  plentifully  found  ;  and  when  there  are  but  few,  they  are 
either  only  to  be  met  with  here,  or  they  are  scattered  singl}- 
throughout  the  rest  of  the  large  intestine.  The  generally  prev- 
alent idea,  and  that  which  is  upheld  in  all  the  books,  that  the 
Oxyuris  inhabits  the  rectum,  is  entirely  false. 

Of  course  many  differences  will  be  observed,  according  as  the  age  of  the  colony 
varies,  and  also  according  to  whether  the  infection  has  taken  place  but  once  or  a 
few  times,  or  whether  eggs  are  being  constantly  introduced.  Certain  pathological 
conditions,  also,  have  a  powerful  influence  on  the  number  and  the  distribution  of  the 
animals ;  thus  the  greater  portion  of  them  are  often  simply  mechanically  washed 
out  by  an  attack  of  diarrhcca.  There  are  probably  numerous  other  causes  for  such 
deviations.  The  description  that  has  been  given  of  what  is  the  most  usual  con- 
dition is  founded  on  a  large  number  of  post-mortem  examinations. 

The  untenability  of  the  view,  that  the  Oxyuris  has  its  seat  in  the  rectum,  should 
have  been  deduced  from  the  fact  that  it  is  impossible  to  get  rid  of  the  worm  by  most 
thorough  local  treatment  applied  to  the  rectum  ;  and  it  has  been  long  known  to  the 
veterinary  surgeon  that  the  Oxyuris  inhabits  the  cfecum  of  domesticated  mammals. 

Vix  (1.  c,  p.  152),  Q-ros,  and  Strieker'  have  long  ago  stated  it  to  be  a  fact  that 
the  csecum  was  the  habitat  of  the  Oxyuris.  After  them,  Zenker "  has  repeatedly  drawn 
attention  to  the  same  fact,  and  still,  even  at  the  present  day,  we  find  the  false  state- 
ment everywhere  given. 


'  Virchow's  Archiv,  21,  p.  360,  1861. 

'Verhandlungen  d.  phys. -medic.  Societat.  Part  2,  p.  20.  Erlaugen,  1870.  Tageblatt 
der  deutschen  Naturforscherveraam.  zu  Dresden,  1868,  p.  140. 
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The  number  of  Oxyurides  that  may  be  present  at  a  time  is  very 
variable.  Sometimes  there  are  more,  at  other  times  less  ;  their 
!  numbers  are  at  times  innumerable,  and  the  whole  mucous  mem- 
brane of  the  intestine  is  so  thickly  covered  with  them  that,  as 
Vix  has  well  expressed  it,  it  looks  just  like  fur.  The  total  num- 
ber of  males  and  females  is  pretty  equal ;  but  in  different  places 
and  at -different  times  this  equality  may  not  be  present. 

The  male  worm  long  remained  unknown.  Even  after  Bremser  had  received 
examples  of  it  from  Sommeriug,  it  remained  quite  a  rarity.  Zenker  '  was  the  first 
who  demonstrated  their  frequency.  Leuckai't,  however,  from  observations  made  on 
living  persons  alone,  questions  his  statement  that  they  are  almost  as  frequent  as  the 
females.  There  are  undoubtedly,  as  has  already  been  said,  many  variations  in  their 
relative  frequency.  For,  if  only  moderate  or  slight  infection  with  the  eggs  has 
once  taken  place,  the  males  are,  after  the  lapse  of  a  certain  time,  rarer  than  the 
females — indeed,  there  may  be  hardly  any  of  them  ;  for  it  ajjpears  that  they  die  and 
are  expelled  sooner  than  the  females.  Indeed,  the  principal  development  of  the 
female  begins  long  after  the  male  has  fulfilled  its  duty.  Usually,  also,  the  males, 
which  are  much  smaller,  more  delicate,  and  more  transparent  tlian  the  females,  very 
easily  escape  notice.  We  can,  however,  without  much  trouble,  readily  prove  that 
the  numbers  of  one  sex  do  not  differ  greatly  from  those  of  the  other.  The  results 
of  many  cases  where  I  have  counted  the  animals,  with  this  very  end  in  view,  prove 
this.  In  the  small  intestine  I  usually  found  numerous  males  and  very  few  young 
females ;  whereas,  in  the  caecum,  the  females  were  numerous,  with  only  here  and 
there  a  single  male;  occasionally,  however,  they  were  met  with  in  equal  numbers  in 
the  caecum.  The  processus  vermiformis,  as  well  as  any  intestinal  diverticulum  that 
may  be  present,  is  a  favorite  haunt  of  theirs.  I  once  counted  thirty-six  male  worms 
in  the  mucus  obtained  from  one  scrape  of  a  knife  along  the  surface  of  such  a  diver- 
ticulum. With  my  naked  eyes  I  have  found  nineteen  females  (of  whom  fifteen  were 
old  and  four  young)  and  nineteen  males  in  the  processus  vermiformis ;  at  another 
time  I  found  four  old  and  five  young  females,  and  thirty  males ;  and,  on  a  third  oc- 
casion, the  numbers  were  seven  old  and  twenty  young  females,  and  forty-six  males. 
From  their  large  size,  it  is  hardly  probable  that  a  female  was  overlooked ;  but  from 
their  smallness,  it  is  quite  certain  that  many  a  male  escaped  observation. 

The  males  are  easiest  found  in  the  way  already  recommended  by  Zenker,  viz., 
by  firmly  scraping  off  the  mucus  from  a  portion  of  the  intestine,  then  spreading  it 
out,  with  a  three-quarter  per  cent,  solution  of  common  salt,  on  a  plate  of  glass,  and 
examining  it  either  with  the  naked  eye  over  a  dark  ground,  or  with  a  low  magnifier 
and  transmitted  light. 

The  geographical  distribution  of  the  Oxyuris  vermicularis  is 


'  Kuchenmeister,  1.  c.  p.  288. 
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very  great.  For,  corresponding  to  tlie  extraoi-dinarily  favorable 
conditions  for  their  distribution,  their  propagation,  and  tlieir 
transmission  (from  one  host  to  another),  we  lind  tliem  in  the  far 
north  as  well  as  in  the  temperate  and  torrid  zones.  Hence  we 
have  accounts  of  the  occurrence  of  Oxyurides  from  almost  every 
place  from  which  we  have  any  medical  accounts  on  the  subject  at 
all.  As  to  the  frequency  of  their  occurrence  in  the  different 
places,  our  general  knowledge  is  still  very  insufficient.  More 
searching  investigations  would,  as  may  be  seen  from  different 
accounts,  of  which  we  are  even  now  in  possession,  show  that 
these  worms  occur  with  almost  incredible  frequency. 

In  Dresden,  Zenker  found  these  worms  in  2.1  per  cent,  of  all  the  post-mortems  he 
made,  and  in  Eriangen  in  13.13  per  cent.  In  Kjel  I  found  them  in  23.2  per  cent,  of 
all  post-mortems.    (See  the  Introduction,  p.  672.) 


Etiology. 

Oxyuris  vermicularis  can  only  occur  in  the  intestine  as  a  con- 
sequence of  the  entry  into  the  stomach  of  ripe  eggs,  which  have 
been  furnished  by  some  one  who  was  himself  sulfering  from  the 
worm.  There  are  numberless  ways  in  which  the  first  transmis- 
sion may  take  place.  In  children  it  is  usually  brought  about  by 
the  dirty  hands  of  the  mother  or  nurse  ;  we  have  also  ah-eady 
pointed  out  the  possibility  of  the  infection  taking  place  during 
birth  (p.  758). 

Once  even  a  few  animals  have  become  developed  in  the 
digestive  canal,  there  is  no  further  occasion  for  the  entrance  of 
eggs  from  foreign  sources  ;  for  the  conditions  are  most  favorable 
for  self-infection,  ripe  eggs  of  the  host's  own  guests  being  carried 
to  his  mouth,  and  causing  fresh  infection. 

Bakers,  dealers  in  fruit,  cooks,  -waiters,  and  pereons  having  like  occupations, 
have  abundant  opportunity,  should  they  be  afflicted  with  Oxyurides,  of  imparting 
them  to  others. 

An  emigration  of  Oxyurides  from  the  rectum  of  one  individual  into  that  of 
another  person,  who  is  sleeping  in  the  same  bed  with  him,  is  nothing  but  a  pure 
fable.  The  worms  are  incapable  of  motion  on  any  di-y  surface,  and  perish  quickly. 
Even  the  return  of  a  worm  which  has  strayed  from  tlie  rectum  on  to  the  skin  in  the 
neighborhood,  if  it  happens  at  all,  certainly  does  so  very  rarely. 
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The  number  of  Oxyurides  present  can  be  increased  indefi- 
nitely by  self-infection.  With  an  increase  in  the  number  of  the 
animals,  the  circumstances  favoring  self-infection  also  increase. 
Thus  the  numbers  of  mature  females  in  the  rectum  are  aug- 
mented, the  consequent  unbearable  itching  will  become  more 
and  more  frequent  and  severe,  and  will  more  and  more  often 
impel  the  patient  to  boring  and  rubbing  with  his  fingers.  Now, 
this  itching  is  especially  liable  to  occur  at  night,  when  the 
patient  is  warm  and  half  asleep  in  bed,  and  in  this  condition  the 
fingers  or  nails  may  very  readily  become  covered  with  the  eggs, 
or  sometimes  even  with  an  entire  worm.  If,  then,  during  the 
coui'se  of  the  night  or  morning  the  fingers  should  be  brought  to 
the  mouth,  or  should  the  patient  take  any  article  of  food  in  his 
hand,  or  should  he  indulge  in  the  bad  habit  of  biting  the  nails, 
which  is  by  no  means  an  uncommon  trick  with  children,  the 
eggs  find  a  ready  entrance  into  the  mouth. 

Professor  Zenker  has  frequently  demonstrated  microscopically  ripe  eggs  under 
the  edges  and  at  the  roots  of  the  nails,  in  persons  who  were  afflicted  with  these 
worms,  which  fact  I  myself  have  often  corroborated. 

Hence  it  is  that  children,  and  grown-up  persons  whose  habits 
of  cleanliness  are  not  much  better,  sufi'er  so  much  from  Oxy- 
urides ;  and  foremost  among  these,  it  would  appear,  are  the 
inmates  of  lunatic  asylums  and  persons  who  live  crowded 
together  into  a  small  space,  as  in  our  orphan  asylums.  In  like 
manner,  those  nations  which  are  in  a  low  state  of  civilization  are, 
according  to  all  accounts,  afflicted  with  them  to  a  very  unusual 
extent. 

It  cannot  be  supposed  that  the  eggs  of  the  Oxyuris  are  con- 
veyed into  the  stomach  in  water  used  for  drinking,  for  the  eggs 
soon  perish  in  water.  But  it  is  just  possible  that,  under  peculi- 
arly favorable  conditions,  they  might  be  transmitted  by  the  atmo- 
sphere, for  they  retain  their  vitality  for  some  little  time  even  when 
quite  dry.    But,  if  this  occurs  at  all,  it  must  be  very  rarely. 

I  have  myself  several  times  expelled  a  few  of  these  worms,  a  short  time  after  I 
had  been  engaged  in  any  investigations  on  them,  even  though  I  took  every  possible 
jjrecaution  with  regard  to  cleanliness ;  and  Leuckart  has  noticed  the  same  thing 
with  regard  to  himself. 
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There  can  be  no  fear  of  infection  from  the  use  of  green  salad 
for,  as  Vix  showed,  the  eggs  of  the  Oxyuris  quickly  perish  in 
table-vinegar,  even  when  mixed  with  an  equal  quantity  of  water. 

There  does  not  appear  to  be  any  such  thing  as  a  diathesis 
which  predisposes  a  person  to  the  acquisition  of  these  worms. 
Chronic  catarrh  of  the  intestine,  when  accompanied  with  a 
plentiful  secretion  of  mucus,  would,  however,  appear  to  favor 
their  thriving.  On  the  other  hand,  diseases  in  which  frequent 
watery  stools  are  passed  are  evidently  unfavorable  to  the  Oxyuris, 
as  indeed  to  all  intestinal  parasites. 

Of  one  hundred  and  twenty-two  persons  over  six  months  of  age,  who  in  1873 
were  found  free  from  parasites,  thii-ty  are  put  down  as  having  some  disease  of  the 
intestines  ;  and  of  one  hundred  and  sixteen  who  in  1874  were  also  found  to  be  free, 
no  less  tlian  fifty-one  had  some  disease  of  the  intestine,  which  in  the  large  majority 
of  cases  was  tubercular  ulceration. 

Pathology. 

The  Oxyuris  is  found  in  both  sexes  and  at  all  ages,  though 
women  and  children  are  somewhat  more  often  afflicted  than  men. 

The  occupation  of  the  individual  does  not  seem  to  have  any 
predisposing  influence,  nor  does  their  frequency  seem  in  any 
way  to  depend  on  the  season  of  tlie  year. 

The  duration  of  the  disease  is  only  limited  by  the  death  of 
the  patient,  and  not  unfrequently  persons  suffer  from  them  then- 
whole  lives'  time,  even  up  to  a  green  old  age.  On  the  other 
hand,  the  lifetime  of  an  individual  worm  is  undoubtedly  a  com- 
paratively short  one,  and  it  is  only  by  the  continuous  formation 
of  new  generations  that  the  disease  can  be  so  protracted. 

The  youngest  child  in  whom  I  found  this  worm  was  five  weeks  old ;  the  oldest 
person  in  whom  they  were  met  was  eighty-two  years  of  age. 

Symptoms. 

The  phenomena  that  are  caused  by  the  presence  of  Oxyurides 
must  be  divided  into  local  and  general. 

Since  the  chief  seat  of  the  worm  is  in  the  ccBCum,  it  is  there 
that  we  would  first  expect  to  find  evidences  of  their  presence 
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being  injurious ;  but  up  to  the  present  time  nothing  at  all  of  the 
sort  is  known.  We  know  just  as  little  with  certainty  about  the 
phenomena  to  which  they  may  give  rise  by  their  presence  in  other 
parts  of  the  intestinal  tract. 

We  are  not,  however,  able  to  say,  -whether  if  the  worms  were  present  in  great 
uumbers  in  the  upper  portion  of  the  intestine,  their  very  presence  there  might  not 
irive  rise  to  some  disturbance.  Arguing  from  what  happens  in  the  first  stage  of  in- 
fection with  tiichinsE,  it  seems  probable  that  it  might. 

In  the  rectum^  however,  they  always  give  rise  to  symptoms 
of  such  an  annoying  sort,  that,  among  all  the  usual  intestinal 
parasites,  the  Oxyurides  must,  in  spite  of  their  small  size,  be 
looked  on  as  the  very  worst  tormenters  of  man. 

The  presence  of  a  single  worm  here  and  there  gives  rise  to  no 
disturbance,  or  the  disturbance  is  only  slight  and  occasional.  In 
proportion  as  the  number  of  the  worms  increase,  these  disturb- 
ances become  more  frequent  and  well  marked  ;  and  if  the  number 
of  worms  present  be  very  considerable,  they  become  the  source  of 
constant  inconvenience,  which  at  times  becomes  quite  unbearable. 
The  worms  descend  into  the  rectum  to  lay  their  eggs,  and  cause, 
by  their  active  boring  movements,  an  unbearable  tickling  and  a 
painful  itching  just  within  the  sphincter  and  in  the  folds  of  the 
anus,  which  sometimes  becomes  so  great  as  to  make  it  almost  im- 
possible to  keep  quiet  and  bear  it.  It  is  at  night,  especiallj^, 
that  the  inconvenience  is  most  felt.  This  is  not  because  there  is 
any  periodicity  in  the  life  of  the  worm,  caused  by  the  change 
from  day  to  night,  for  "  in  their  home  darkness  always  reigns  ; " 
but  it  is  then  that  external  circumstances,  such  as  the  repose  of 
the  host,  the  warmth  of  the  bed,  and  perhaps,  also,  the  state  of 
the  digestion,  incite  the  guests  to  greater  activity  ;  and,  on  the 
other  hand,  cause  the  host,  whose  attention  is  then  no  longer  dis- 
tracted by  his  daily  work  or  occupation,  to  be  more  alive  to  the 
torture. 

The  patients  endeavor,  by  every  change  in  posture,  by  rub- 
bing and  boring  with  their  fingers,  and  by  walking  about,  to  cause 
the  troublesome  sensations  to  cease.  As  a  rule,  however,  they 
last  for  a  considerable  time,  and  only  go  away,  sooner  or  later 
again  to  appear.    Sometimes  emptying  the  rectum  brings  ease, 
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by  removing  meclianically  the  worms  that  were  buried  there. 
At  others,  liowever,  it  causes  an  increase  of  the  inconvenience,  for 
the  mucous  membrane,  being  deprived  of  the  layer  of  mucus 
which  served  it  as  a  covering,  may  become  more  intolerant  of  tlie 
attack  of  those  animals  that  remain  behind  or  which  may  after- 
wards descend  from  the  upper  part  of  the  intestine. 

The  ordinary  statement,  that  the  sensations  are  produced  by  the  wonns  creepbg 
about  the  skin  around  the  anus,  is  not  corrrect.  These  worms  are  readily  and 
quickly  removed  by  the  friction  of  the  clothes  or  by  the  hands.  The  irritation  and 
itching  are  caused  by  the  creeping  about  of  the  worms  inside  the  rectum,  and  it  is 
on  this  account  that  such  symptoms  are  so  hard  to  be  got  rid  of  without  special 
treatment. 

In  the  female  sex  further  inconvenience  is  caused  by  worms 
that  have  escaped  from  the  rectum,  creeping  into  the  vulva  and 
vagina,  and  there  giving  rise,  from  their  serpentine  and  boring 
movements,  to  very  great  irritation  of  the  sexual  organs.  This 
irritation  may  cause  masturbation  in  young  children,  and  is  very 
likely  to  do  so  in  older  ones  ;  indeed  it  has  even  been  said  occa- 
sionally to  produce  symptoms  of  nymphomania. 

I  once  at  a  post-mortem  found  one  of  these  worms  in  the  cul-de-sac  of  the 
vagina.  Dr.  Westphalen  has  told  me  that  he  has,  through  the  speculum,  seen  one 
in  the  os  uteri. 

Vix  appears  to  think  the  worms  do  not  themselves  creep  into  these  parts,  but 
are  carried  thither  by  the  hands. 

Vallez'  found  one  of  these  worms  in  the  vagina  of  a  patient  suffering  fj'om 
pruritus  vagina. 

It  is  assuredly  a  very  rare  thing,  if  indeed  it  ever  happens,  for 
these  parasites  to  make  their  way  underneath  the  prepuce,  or 
into  the  male  urethra,  for  the  conditions  are  too  unfavorable  for 
such  an  occurrence.  But  sympathetic  irritation  of  the  genera- 
tive organs,  consequent  on  the  violent  irritation  of  the  rectum, 
can  very  readily  occui',  both  in  men  and  in  women,  without  any 
actual  invasion  of  the  genital  organs  taking  place  by  the  animals 
themselves.  As  symptoms  of  such  sympathetic  irritation,  erec- 
tions, pruritus,  and  nymphomania  have  been  observed  with  con- 
sequent manustupration  and  onanism.    Davaine'^  lias  seen  a  ten- 


'  Gaz.  des  hopit.  1853.  No.  113.    {Vix,  1.  c,  p.  6.) 


'L  c,  p.  213. 
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dency  to  venereal  excesses,  and  Lallemand  ^  involuntary  seminal 
emissions,  depend  upon  their  presence. 

General  constitutional  disturbances  are  very  frequently  ex- 
plained by  both  ancient  and  more  modern  writers  as  depending 
on  tlie  presence  of  these  worms.  We  ma,y,  however,  be  allowed 
to  doubt,  provisionally,  the  soundness  of  this  view.  I  need  only, 
therefore,  mention  that  they  have  been  specially  blamed  for 
causing  unnatural  phenomena  connected  with  the  nervous  sys- 
tem, such  as  loss  of  reason,  hemeralopia,  and  many  others. 
Any  general  disturbance  of  nutrition  may  be  looked  ujDon  as 
consequent  on  the  disturbances  that  have  been  mentioned  as 
occurring  in  the  sexual  organs. 

Diagnosis. 

The  diagnosis  is  very  easy.  The  uneasy  sensations  about  the 
rectum  experienced  by  the  patient  should  at  once  make  us  think 
of  these  worms,  especially  if  they  are  most  marked  towards  even- 
ing and  when  the  patient  gets  warm  in  bed.  We  should  also 
think  of  them  if  we  observe  children  constantly  putting  their 
hands  to  the  rectum  or  genitals.  In  general,  too,  we  can  readily 
see  some  of  the  animals  on  the  surface  of  the  fresh  evacuations, 
on  which,  as  long  as  they  are  warm,  they  move  about  actively 
with  a  serpentine  motion.  If  very  many  worms  are  present,  we 
can  usually  find  one  or  two  on  the  skin  in  the  neighborhood  of 
the  anus.  If  we  do  not  succeed  in  this,  we  can,  as  soon  as  violent 
itching  and  tickling  occur,  by  means  of  a  small  clyster  of  about 
fifteen  grammes  of  cold  water,  cause  those  that  are  in  the  lower 
part  of  the  rectum  to  be  expelled,  and  so  make  our  diagnosis. 
Finally,  the  microscopic  demonstration  of  their  eggs  is  a  very 
certain  diagnostic  mark.  For  this  purpose  we  take  some  of  the 
intestinal  mucus,  either  from  the  end  of  the  rectum  by  means 
of  a  spatula,  or  from  any  piece  of  paper  that  may  have  been 
made  use  of  after  a  motion.  It  is,  in  general,  easy  to  demon- 
strate the  presence  in  these  matters  of  a  few  eggs  having  the 
characteristic  form,  by  spreading  the  mucus  out  on  an  object 


'  Des  pertes  seminales  involontaires.  Paris,  1842,  III.  p.  116. 
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glass  with  a  small  quantity  of  a  three-quarter  per  cent,  solution 
of  common  salt,  and  then  examining  it. 

Many  persons,  who  complain  of  having  piles,  have  nothing 
but  Oxyurides.  These  are  the  persons  who  become  the  apostles 
of  the  laxative  method  for  curing  piles,  for  by  constant  violent 
purging  they  are  freed  from  the  Oxyurides  and  at  the  same 
time  from  their  supposititious  piles. 

Prognosis. 

This  is,  of  course,  absolutely  favorable,  provided  the  treat- 
ment is  carried  out  with  a  due  regard  to  the  actual  habitat  of  the 
worms.  As  long  as  the  rectum  was  looked  upon  as  their  chief 
seat,  the  treatment  adopted  was  only  followed  by  temporary 
benefit.  • 

PatJiological  Anatomy. 

The  presence  of  these  worms  in  the  upper  part  of  the  intestine 
does  not  seem  to  cause  any  anatomical  alteration  in  the  parts. 
The  chronic  catarrh,  that  is  so  frequently  met  with  in  the  large 
intestine,  can  hardly  be  looked  on  as  caused  by  their  presence, 
but,  on  the  contrary,  the  plentiful  secretion  of  mucus  must  be 
considered  as  a  circumstance  most  favorable  to  theu'  thi'iviug  in 
comfort. 

In  the  rectum,  on  the  other  hand,  and  especially  in  its  lower 
part,  a  state  of  irritation  is  produced  by  their  active  boring  and 
serpentine  movements,  which  is  accompanied  with  redness  of  the 
mucous  membrane  and  the  production  of  ecchymoses.  The 
greater  part,  however,  of  the  changes  that  are  found  about  the 
anus  and  in  the  rectum  of  such  patients,  are  not  to  be  looked  on 
as  directly  due  to  the  Oxyurides,  but  rather  as  the  result  of 
the  violent  and  unmeasured  efforts  of  the  patient,  by  rubbing  and 
boring,  to  obtain  relief  from  the  unbearable  itching  and  tickling 
from  which  he  suffers. 


Lallemand  (1.  c.)  thinks  the  ecchymoses  are  due  to  punctures  produced  by  the 
ends  of  the  tails  of  the  worms ;  but  they  are  much  too  delicate  to  be  able  to  do  this. 
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Treatment. 

So  long  as  the  rectum  was  looked  upon  as  the  chief  seat  of 
these  worms,  from  whence  occasionally  a  few  found  their  way  to 
the  upper  part  of  the  intestine,  there  could  be  no  hope  of 
thoroughly  getting  rid  of  them.  Still,  the  years  of  constant 
sulfering  to  which  persons  who  are  afflicted  Avith  these  worms  are 
doomed,  are  so  unbearable,  that  a  confession  of  being  unable  to 
relieve  them  must  be  looked  upon  as  a  sad  proof  of  the  poverty 
of  practical  medicine.  A  glance  into  the  literature  on  the  subject 
will  show  that  even  nowadays  we  may  re-echo  the  complaints  of 
Bremser. 

He  says  (l.c.,p.l68):  "  Just  as  these  parasites  are,  on  the  one  hand,  to  be  counted 
among  the  most  troublesome  of  all  those  that  live  at  the  expense  of  our  bodies,  so, 
on  the  other,  do  they  at  the  same  time  belong  to  those  which  are  the  very  hardest 
to  exterminate.  Their  number  is  legion  ;  end  if,  after  we  have  slauglitered  thousands, 
we  lay  our  weapons  aside  for  a  moment,  imagining  ourselves  safe  from  a  fresh 
attack,  new  cohorts  again  advance  with  increased  reinforcements.  The  fseces  and 
intestinal  mucus  contained  in  the  large  intestine,  behind  which  they  hide  themselves, 
serve  tliera  for  breast-work  and  parapet.  If  one  attacks  them  from  the  front  with 
anthelmintics,  these  become  so  weakened  by  the  long  march  through  the  small  in- 
testine that  the  worms  only  laugh  at  them.  If  we  attack  them  in  the  rear  with 
heavy  artillery,  the  foreposts  stationed  in  the  rectum  must  certainly  succumb ;  but 
the  heaviest  enema  bombardment  cannot  reach  those  encamped  in  tlie  caecum  :  and  so 
long  as  ever  so  few  remain  behind,  in  some  hiding-place,  they,  from  the  amazing 
rapidity  with  which  they  are  reproduced,  soon  again  become  a  large  army." 

Since  this  worm  inhabits  the  caecum,  all  internal  medicines 
which  are  absorbed  in  the  small  intestine  are  without  effect. 
For  this  reason  santonine  seems  to  be  of  little  use,  too  much  of 
it  being  absorbed  in  the  small  intestine.  They  seem  to  possess 
an  equal  power  of  resisting  the  action  of  other  anthelmintics, 
such,  for  instance,  as  koosso. 

I  have  frequently  found,  in  cases  where  patients  were  taking  koosso  and  castor-oil 
as  a  cure  for  tape-worm,  numbers  of  Oxyurides  moving  about  most  actively  on  the 
evacuation,  evidently  being  driven  out  purely  mechanically.  An  observation  I 
made  on  a  girl,  who  was  under  treatment  for  chancres  and  condylomata,  speaks 
volumes  for  their  powers  of  vitality.  I  found  them  creeping  about  quite  lively 
under  the  dressing,  which  was  made  with  a  tolerably  strong  solution  of  carbolic 
acid. 
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The  ordinary  local  treatment  of  the  rectum,  especially  that 
with  enemas,  procures  naturally  only  temporary  benefit,  for  it  is 
only  able  to  destroy  and  remove  the  worms  that  happen  to  be  in 
it  at  the  time. 

In  order  thoroughly  to  remove  the  worms,  it  is  most  judicious 
to  try  a  combined  treatment.  Medicines  are  to  be  given  inter- 
nally, in  order  to  reach  the  young  animals  which  are  still  dallying 
in  the  small  intestine,  and  either  to  kill  them  or  to  drive  them 
onwards.  Since  we  already  know  that  by  energetic  purgation 
almost  all  the  worms  may  be  got  rid  of  mechanically,  so  we  ought 
to  make  choice  of  medicines  that  will  effect  this.  Among  these 
the  neutral  salts  are  most  to  be  recommended,  joined  with  copi- 
ous draughts  of  water.  We  must,  however,  at  the  same  time 
attack  the  large  intestine  ;  and,  since  clysters  only  serve  to 
empty  the  rectum  of  its  contents,  we  should  make  use  of  Hegar's 
new  method  for  washing  out  the  large  intestine.  By  this  method 
the  whole  of  the  intestine,  as  far  as  the  ileocsecal  valve,  may  be 
washed  out.  Simple  water  would  do  very  well  for  this  purpose— 
for  in  a  short  time  it  causes  the  worms  to  swell  up  and  burst — 
but  that  it  is  not  altogether  without  an  injurious  effect  on  the  in- 
testinal mucous  membrane.  Hence,  Vix  recommends  a  solution 
of  castile  soap  in  distilled  water,  or  in  rain-water,  of  the  strength 
of  from  one  to  two  and  a  half  grains  to  the  ounce.  This  has  no 
unpleasant  action  on  the  intestinal  mucous  membrane,  while  at 
the  same  time  it  quickly  destroys  both  the  worms  and  their  eggs. 
However,  since  the  processus  vermiformis  is,  as  has  ah'eady 
been  mentioned,  a  very  favorite  hiding-place,  especially  for  the 
young  animals,  and  since  it  is  hardly  possible  to  empty  it  in  this 
way,  it  might  perhaps  be  necessary,  in  order  to  make  the  cure 
certain,  to  repeat  the  treatment  after  the  lapse  of  some  time. 

By  a  series  of  most  careful  experiments,  Vix  has  tested  all  the  medicines  usually 
used  in  enemata,  and  lias  found  the  above  solution  of  castile  soap  to  be  the  most 
effectual.  For  this  purpose  the  ordinary  soap  of  commerce  varies  too  much  in  the 
amount  of  water  it  contains,  and,  furthermore,  it  is  mixed  up  with  a  quantity  of 
various  free  alkalies. 

The  method  adopted  by  Hegar  is  a  great  step  in  advance  of  the  ordinary  treat- 
ment for  diseases  of  the  large  intestine.  The  only  apparatus  that  is  necessary  is  an 
enema  tube  with  an  olive-shaped  point,  a  piece  of  gutta-percha  tubing  about  eighteen 
inches  long,  and  a  glass  funnel.    By  placing  the  patient  in  various  positions,  on 
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ihis  hands  and  knees,  on  his  belly,  and  on  his  back,  the  last  especially  with  the 
Jthighs  well  flexed  on  the  abdomen,  we  can  fill  the  large  intestine  with  fluid  as 
[far  as  the  ileocecal  valre.  The  amoimt  of  pressure  may  be  varied  according  as  we 
)hold  the  funnel  high  or  low.  Should  hardened  faeces  be  present,  the  fluid  should 
bbe  introduced  under  low  pressure,  and  allowed  to  remain  some  time.  About  two 
qquarts  of  lukewarm  water  are  necessary  for  this  purpose.  Once  the  intestine  is 
ffreed  of  its  contents,  we  can  wash  it  out  with  from  three  to  four  quarts  of  the  soap 
^solution.  The  solution  is  to  be  poured  in  slowly  and  vmder  a  low  pressure;  should 
sany  straining  occur,  we  must  stop  for  a  short  time  till  it  ceases.  In  this  way  we  can 
i  introduce  from  three  to  four  quarts  in  from  fifteen  to  twenty  minutes. 

It  is  obvious  that  we  will  only  be  able  to  persuade  tliose 
]  persons  to  undergo  so  energetic  a  treatment  who  are  really  great 
)  martyrs  to  the  worms,  and  wish  to  get  rid  of  them  at  any  price. 
<One  or  two  courses  of  purgatives  will  suffice  for  those  cases  in 

•  which  but  few  worms  are  present  and  the  inconvenience  felt  is 
;  slight  and  intermittent. 

All  treatment  is,  however,  of  only  very  transient  effect,  if  we 

•  do  not  at  the  same  time  instruct  the  patient  as  to  the  ways  in 
which  the  worms  are  introduced  and  their  numbers  increased. 
Any  false  modesty  in  this  respect  would  d  priori  lessen  the 
chance  of  a  permanent  cure.    (Consult  also  the  Prophylaxis.) 

Prophylaxis. 

From  what  has  been  said  about  the  etiology  of  these  worms, 
it  follows  that  the  first  introduction,  as  well  as  their  increase 
in  numbers,  always  takes  place  by  means  of  eggs  that  have 
been  a  comparatively  short  time  laid. 

Now  it  is  hardly  possible  for  any  one  entirely  to  prevent  a 
few  eggs  being  introduced  into  his  stomach,  but  it  is  absolutely 
in  every  one' s  power  to  prevent  their  increase  by  self-infection. 
An  anxious  attention  to  cleanliness,  with  regard  to  the  hands, 
and  especially  with  regard  to  the  nails,  is  the  most  certain  pro- 
tection. The  oriental  custom  of  washing  the  hands  before  every 
meal  is  deserving  of  more  general  adoption  among  us.  The  bad 
habit  of  munching,  or  even  biting  the  nails,  should  not  be  tol- 
erated. Children  should,  for  many  reasons,  but  especially  as  a 
protection  against  these  worms,  be  watched,  in  order  to  see  that 

they  do  not  sleep  with  the  hands  underneath  the  bed-clothes. 
VOL.  vii.~4n 
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It  is  also  judicious  to  keep  the  members  of  the  family  and 
the  whole  household  under  observation,  in  order  to  see  that  if 
they  have  any  worms  they  should  get  rid  of  them,  as  otherwise 
they  are  a  constant  source  of  infection  for  the  whole  neighbor- 
hood. All  persons  are  to  be  suspected  of  having  Oxyurides  who 
even  half  unconsciously,  every  now  and  then  by  their  motions 
or  by  rubbing  themselves,  show  that  they  sulfer  from  itching 
about  the  anus. 


Trichocephalus  Dispar. 

Whip-worm.  Peitschenwurm. 

This  worm  was  first  described  by  Morgagni  ^  at  the  end  of  the 
seventeenth  century.  But  his  account  of  it  remained  unnoticed ; 
and  it  was  rediscovered  by  Roderer'^  at  the  end  of  the  eighteenth 
century.  He  gave  it  the  name  Trichuris,  mistaking  the  head  for 
the  tail.  Gdze  ^  was  the  first  who  recognized  the  real  state  of 
affairs,  and  gave  it  its  present  name. 

The  whip-worm,  which  is  from  four  to  six  ctm.  long,  is  com- 
posed of  two  very  dissimilar  por- 
tions. The  pointed  end  of  the 
animal  is  its  head  ;  the  thin,  thread- 
like anterior  part  of  the  body  meas- 
ures about  two-thirds  of  its  whole 
length  ;  the  true  body  is  placed 
more  posteriorly,  and  is  shorter  and 
much  thicker,  and  comes  to  an  ab- 
rupt end.  On  the  abdominal  surface  of  the  worm  and  near  its 
anterior  extremity  there  commences  a  granular  longitudinal  band, 
which  occupies  about  one-third  of  the  circumference  of  the  ani- 
mal's body,  and  which  is  composed  of  short  pieces  of  cliitine  set 
into  the  skin.  This  band  reaches  nearly  to  the  true  body  of  the 
worm  ;  the  short  pieces  of  chitine  then  diminish  in  mimber  and 
become  more  widely  separated,  and  so  become  gradually  lost. 


Fio.  49. 

Trichocephalus  diapar.    Natural  size. 
b,  Male,   n,  Female. 


'  Epistolse  anatomicEe.  XIV.  Art.  43. 
'  De  morbo  mucoso.    Gottingen,  1763. 

'  Versuch  emer  Naturgeschichte  der  Eingeweidewiirmer,  1783,  p.  113. 
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The  intestinal  canal  consists  of  three  portions,  the  oesophagus, 
tlie  so-called  chyle  stomach,  and  the  rectum.  The  oesophagus 
runs  through  the  whole  of  the  anterior  portion  of  the  body. 
.Vlong  almost  its  entire  length  runs  a  chain  of  very  large  darkly 
granular  cells  containing  a  dark  nucleus,  on  one  side  of  which 
the  oesophagus  is  let  in  like  a  channel  or  gutter.  To  the  ceso- 
pliagus  is  joined  the  chyle  stomach,  which  is  a  tolerably  straight 
tube,  which  passes  through  the  whole  length  of  the  posterior 
portion  of  the  animal's  body  and  ends  in  the  short  narrow  rec- 
tum. This  latter  in  the  female  opens  externally  near  the  end  of 
the  body  ;  in  the  male  it  joins  with  the  seminal  duct  and  forms 
a  cloaca.  The  posterior  portion  of  the  body  of  the  female  is 
only  slightly  bent,  so  that  the  shape  of  the  animal  reminds  one 
of  that  of  a  hunting-whip.  This  portion  of  the  body  of  the  male 
is  rolled  up  into  a  spiral  form. 

The  female  genital  opening  is  situated  just  at  the  commence- 
ment of  the  thick  part  of  the  body,  and  leads  into  the  vagina, 
which  is  very  muscular,  especially  at  first.  This  runs  backwards 
in  frequent  convolutions,  and  opens  into  the  uterus,  which  is 
larger  than  it  in  size,  but  has  thinner  walls.  The  latter  organ  is 
capable  of  very  considerable  development,  and  when  quite  filled 
with  eggs  occupies  almost  the  entire  posterior  portion  of  the 
body.  The  tube  which  immediately  joins  on  to  it  runs  straight 
from  the  posterior  to  the  anterior  end  of  the  thick  part  of  the- 
body,  and  then  passes  into  the  ovary. 

The  male  genital  opening  unites  with  the 
end  of  the  intestinal  canal,  and  forms  a 
cloaca  ;  generally  the  spiculum,  which  meas- 
ures about  2.5  mm.,  projects  far  out  of  this  F10.50. 

opening.  It  is  surrounded  by  a  broad,  bell-  The  eggsof  Triohocephaltls  ais- 
,  °  'I  ^  par  in  process  of  developmont. 

like  chitinous  sheath,  the  inner  surface  of 

which  is  everted  and  thickly  set  with  sharp-pointed  teeth. 

The  eggs  are  oval  and  of  a  slightly  brownish  color  ;  they  have 
at  either  pole  a  small,  glistening  knob,  which  gives  them  some- 
what the  shape  of  a  lemon,  and  contains  a  finely  granular  yolk 
(Fig.  7).  They  require  a  long  time  for  their  development ;  at  the 
end  of  several  months  at  the  earliest,  and  often  not  for  a  year 
and  a  half  or  more,  we  find  a  worm-shaped  embryo  developed 
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in  them.  Tliey  liave  a  great  power  of  resisting  the  influence  of 
their  external  surroundings.  Thus  they  may  become  dried  up 
or  frozen  witliout  losing  their  vitality,  though  theii-  develop- 
ment is  thereby  delayed. 

Some  eggs,  that  I  had  placed  iu  water  for  their  develoiiment,  were,  -when  the 
hospital  in  Erlaugen  was  burnt  down,  in  the  year  1868,  left  in  the  open  air;  and  the 
weather  at  the  time  being  very  cold,  they  remained  firmly  frozen  for  several  days. 
This,  however,  did  not  prevent  their  subsequent  development. 

The  ways  and  means  by  which  we  acquire  the  TrichocephaluB 
dispar  are  still  quite  unknown.  It  is  probable  that  it  is  intro- 
duced directly  without  the  intervention  of  any  intermediate  host 
— the  eggs  that  have  been  expelled,  and  in  which,  after  the  lapse 
of  some  months,  an  embryo  has  been  developed,  being  brought, 
in  some  way  or  other,  into  the  stomach,  and  the  embryo  then 
set  free.  It  is  probable  that  the  embryos  make  their  escape  at 
the  poles,  for  there  it  is  that  the  most  perishable  part  of  the 
shell  is  situated,  for  we  see  in  eggs  that  have  lost  their  vitality 
the  knob-shaped  ends  most  frequently  disappear,  and  the  disin- 
tegrated contents  of  the  egg  welling  out  through  the  apertures 
which  are  thus  left.  Our  experience  of  what  happens  in  other 
parasites,  as  well  as  observations  made  on  the  Trichocephalus 
dispar  in  the  small  intestine,  would  lead  us  to  think  that  the 
embryos  escape  while  the  eggs  are  in  the  stomach,  and  not,  as 
Davaine  supposed,  that  they  do  not  escape  until  the  eggs  have 
reached  the  small  intestine.  In  spite  of  the  conditions  for  their 
•entrance  into  the  digestive  system  of  man  being  apparently  so 
very  unfavorable,  the  continuance  of  the  species  is  assured  by  its 
very  great  fruitfulness.  Leuckart  has  estimated  the  total  num- 
ber of  eggs  contained  in  the  uterus  of  a  female  worm  at  68,000, 
and  the  yearly  production  from  300,000  to  400,000  at  the  very 
least. 

From  the  experiments  of  Leuckart,  it  would  appear  that  the 
embryos  in  the  intestinal  canal  attain  to  their  full  sexual  devel- 
opment in  from  four  to  five  weeks. 

Leuckart  (1.  c,  II.  p.  497)  fed  a  lamb  on  eggs  of  the  Trichocephalus  affinis 
which  contained  embiyos,  and  sixteen  days  afterwards  found  several  hundreds  of 
young  slender  worms,  which  measured  from  0.8  to  1  mm.    These  worms  were,  to  all 
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iippearances,  young  Trichocephali.  A  second  case,  in  which  he  feci  a  pig  on  the 
eggs  containing  embryos  of  the  Trichocephalus  crenatus,  coiroboratecl  the  former 
one ;  for  at  the  post-mortem,  four  weeks  after  the  animal  had  eaten  the  eggs,  there 
were  found  from  fifty  to  eighty  young  Trichocephali,  which  had  fully  developed 
sexual  organs,  and  measured  from  10  to  30  mm.  These  experiments,  though  not 
amounting  to  absolute  demonstration,  support,  so  far  as  they  go,  the  above  men- 
tioned statement. 

The  Tricliocephalns  dispar  lives  in  the  ccecum  of  man.  The 
number  present  is  usually  small ;  it  is  not,  however,  uncommon 
to  find  from  seventy  to  one  hundred  of  them  ;  such  immense 
numbers  as  one  thousand,  which  Rudolphi  found,  are  extremely 
rare.  In  cases  where  a  large  number  are  present,  some  of  them 
are  formed  in  the  ascending  colon,  and  even  further  from  the 
cfficum.  It  is  comparatively  rare  to  find  individual  worms  in  the 
vermiform  appendix  or  in  the  small  intestine. 

I  have  several  times  found  a  few  Trichocephali  in  the  small  intestine ;  they 
usually  appeared  somewhat  smaller  and  more  delicate  than  those  in  the  cjECum. 
Vix  (1.  c,  p.  74)  has  also  found  one  of  these  worms  nine  ctm.  above  the  ileocaecal 
valve. 

Wriesberg  once  found  a  Trichocephalus  in  the  duodenum.  The  case  where  one 
of  these  worms  was  said  to  be  found  in  the  enlarged  and  degenerated  tonsil  of  a 
soldier  is  more  than  doubtful. ' 

This  worm  is  not  peculiar  to  men,  but  is  also  found  in  mon- 
keys ;  '-^  moreover  the  Trichocephalus  crenatus,  found  in  pigs,  is 
said  to  be  identical  with  the  worms  found  in  raan.^ 

The  worm  that  Rose  ■*  found  in  the  caecum  of  a  rabbit  and  took  for  a  female 
Trichocephalus,  was,  without  doubt,  Trich.  imguiculatus,  for  there  is  but  little  dif- 
ference between  the  females  of  the  several  species. 

This  worm  is  found  in  both  sexes  and  at  every  age^  the 
youngest  children  alone  excepted.  The  youngest  person  in 
whom  I  found  the  worm  was  two  and  a  half  years  old ;  the 
oldest  person  was  seventy- eight. 

The  geograpMcal  distribution  of  the  Trich.  dispar  is  very 
great,  for  it  is  found  over  the  whole  inhabited  globe,  and  in  some 
parts  is  extremely  common.  Thus  it  undoubtedly  occurs  in 
Germany,  Italy,  France,  Denmark,  England,  and  Ireland,  and 


'  Microscop.  Joum.  1843,  p.  94.  ^  l,euckart,  1.  c. ,  II.  p.  468. 

« Schneider,  Nematoden.  1866,  p.  171.  •»  Virchow's  Archiv,  16,  p.  335,  1859. 
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is  often  met  with  in  North  America.'  It  is  extremely  prevalent 
in  Nubia,'  Egypt,  and  Syria,^  but  very  rare  in  the  far  north. 

Cobbold  says  it  is  very  rarely  met  with  in  Euglaud.  This  is  quite  contrarj-  to 
the  accounts  given  by  Belliiigham,-'  of  Dublin,  and  CooiJer,*  of  Greenwich. 

Rudolphi'i  seldom  failed  to  find  it  in  the  post-mortems  he  made  in  Berlin. 
Thibault  had  a  similar  experience  in  Naples.  Zenker''  found  it  in  Dresden  in  2.5 
per  cent.,  in  Erlangen  in  11.11  per  cent.,  and  in  Kiel  I  met  with  it  in  30.0  per  cent 
of  all  ijost-mortems. 

Consult  the  Introduction,  p.  672. 

As  to  the  medical  importance  of  this  woiTn,  we  cannot,  on  the 
whole,  give  a  decided  opinion.  A  few  worms  may,  we  tliink,  be 
looked  on  as  harmless  guests  ;  if  a  large  number  are  present,  it 
is  not  at  all  impossible  they  may  have  an  injurious  effect.  The 
way  they  are  fastened  to  the  intestine  is  of  importance  when  we 
are  considering  this  question.  The  thick  parts  of  the  body,  as 
well  as  the  posterior  portion  of  the  thin  part,  lie  loose  on  the 
mucous  membrane,  or  are  surrounded  by  the  contents  of  the 
intestine.  The  anterior  portion  of  the  worm  is,  on  the  contrary, 
j&rmly  fastened  to  the  mucous  membrane,  and  it  requires  a 
pretty  strong  pull  to  get  it  away.  The  means  by  which  the 
worm  has  such  a  iirm  hold,  according  to  my  observations,  is 
that  the  anterior  part  of  the  body  is  disposed  in  several  coils,  in 
each  of  which  it  embraces  a  portion  of  the  mucous  membi-aue. 
It  is  probable  that  the  longitudinal  roughened  band  may  be  of 
considerable  assistance  to  it  in  doing  this,  by  acting  as  a  sort  of 
fastening  apparatus.  I  could  not  in  any  case  satisfy  myself  that 
the  head  had  actually  bored  its  way  into  the  mucous  membrane. 
I  have,  however,  frequently  observed  it  to  be  slightly  embedded 
in  the  superficial  layers,  wherebj''  a  sort  of  furrow  was  produced. 
However,  according  to  Leuckart'  and  Vix,°  such  a  tunnelling 

'  Lddy,  Davaine,  1.  c,  p.  208. 

Hartmann,  Naturgesch.-med.  Skizze  d.  Nillander,  1865. 
^  Pruner,  1.  c. 
•«  Dublin  Journ.  1838. 
■'■  Dmaine,  1.  c,  p.  208. 
'  Histor.  natur.  Entozoor.  11.  p.  91. 

'  K.  MilUer,  Dissert.  Inaugur.  Erlangen,  1874.  ^  I.  c,  p.  465. 

^  Ueber  Entozoen  bei  Geisteskranken,  etc.  p.  38,  and  Appendix  (a  reprint  from  the 
Zeitschrift  f.  Psychiatrie,  XVII.  Part  I.),  1860. 
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under  tlie  raucous  membrane  would  seem  to  take  place.  It  can- 
not, however,  be  considered  as  the  rule,  and  it  must,  therefore, 
be  looked  upon  as  questionable  whether  the  mucous  membrane 
is  on  this  account  more  liable  to  the  attacks  of  other  diseases.  I 
have  several  times  found  from  sixty  to  one  hundred  Trichocephali 
in  the  caecum,  without  there  being  any  perceptible  change  in  its 
mucous  membrane. 

Klebs  also  failed  to  find  any  penetration  of  the  mucous  membrane.  The  state- 
ment that  the  worms  die  very  soon,  on  account  of  the  cooling  of  the  body  after 
death,  and  are  therefore  no  longer  found  with  their  heads  sunk  into  the  mucous 
membrane,  is  not  the  fact ;  for  I  placed  a  number  of  Trichocephali,  which  were 
removed  from  the  c£ecum  forty-eight  hours  after  death,  in  warm  water  at  a  tem- 
perature of  37°  C.  (98.6°  Fahr.),  and  found  them  still  living.  I  also  made  the  same 
•experiment  with  others  taken  from  the  vermiform  appendage  of  the  same  patient, 
seventy-two  hours  after  death,  and  they  all  displayed  the  most  active  movements. 

Serious  symptoms  connected  with  the  nervous  system  are 
said  by  different  authors  to  depend,  especially  in  children,  on 
the  presence  of  these  worms.  A  doubt  as  to  the  correctness  of 
this  idea  is  certainly,  up  to  the  present  time,  quite  allowable. 

Roederer  and  Wagler  were  inclined  to  look  upon  typhoid 
fever  as  a  morbus  verminosus,  from  the  frequency  with  which 
they  found  Trichocephali  in  the  bodies  of  those  who  had  died  of 
this  disease.  This  may  be  accounted  for  by  the  fact  that  it  is 
only  in  patients  who  have  died  of  typhoid  fever  that  the  intes- 
tines are  always  opened,  and  also  because,  the  caecum  being 
thorouglily  freed  from  its  contents  by  the  diarrhoea,  the  Tricho- 
cephali were  more  readily  observed. 

Since  we  know  of  no  symptoms  that  depend  on  the  presence 
of  Trichocephali,  we  can  only  diagnose  their  presence  by  chance 
— that  is,  either  by  noticing  a  worm  that  has  been  expelled,  or 
by  iinding  the  characteristic  eggs  when  making  a  microscopical 
examination  of  the  evacuations.  The  demonstration  of  the  eggs 
is,  as  Vix^  and  Davaine^  have  already  shown,  very  easy. 

The  object  to  be  accomplished  by  the  treatment  is,  of  course, 
the  removal  of  the  worm  from  the  caecum.  Up  to  the  present  time 
we  have,  however,  no  remedy  that  will  do  this  with  any  degree 


'  L  c,  p.  17,  et  seq. 


'1.  c,  p.  309. 
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of  certainty.  Bremser  ^  once  saw  one  of  these  worms  expelled 
along  with  round- worms  and  thread- worms,  from  a  girl  of  sixteen 
years  of  age,  who  was  under  treatment  for  tape-worms.  It  is, 
however,  probable  that  the  worm  was  only  carried  away  mechan- 
ically by  the  action  of  the  purgative.  If,  in  making  a  micro- 
scopic examination  of  the  faeces,  the  quantity  of  eggs  found  is 
so  great  as  to  make  it  likely  that  a  very  large  number  of  worms 
are  present,  we  ought  to  try  the  effect  of  the  Hegar-Simon's 
method  ~  of  washing  out  the  intestine,  combined  with  the  use  of 
anthelmintics. 

Santonine,  when  brought  into  contact  with  living  Trichocephali,  does  not  seem 
to  have  any  effect  upon  them. 

In  the  present  utterly  imperfect  state  of  our  knowledge  as  to 
the  ways  in  which  we  acquire  Trichocephali,  we  can,  as  far  as 
concerns  the  prophylaxis,  only  repeat  what  has  been  said  when 
speaking  about  the  Ascaris  lumbricoides,  which  this  worm  resem- 
bles in  the  long  time  it  requires  for  its  development. 


Anchylostomum  Duodenale  (Dochmius  s.  Strongylus  Duodenalis). 

Bulini,  Entozoograiia  umana.  Milano.  1850,  p.  102. — Pruner,  Krankheiten  de& 
Orients.  Eiiangen.  1847,  p.  244. — Bilharz,  Zeitschr.  f.  wissenschaftl.  Zoolog.  4, 
p.  53.  1853. — Qriesinger,  Archiv  f.  physiolog.  Heilkunde.  13,  p.  555.1854; 
and  Archiv  der  Heilkunde.  7,  p.  381.  1866. —  Wucherer,  Deutsches  Archiv  f." 
klin.  Med.  10,  p.  379.  1872.  — Gh-enet,  Archiv.  de  m6d.  nav.  VH.  p.  209.  1867; 
Vin.  p.  70.— Eerangel,  ibid.  X.  p.  311.  1868. 

This  worm  was  first  discovered  in  Milan  by  Dubini,  in  the 
year  1838,  and  shown  to  be  a  frequent  parasite  of  the  inhabitants 
of  Northern  Italy.  It  was  afterwards  found  by  Pruner  and 
Bilharz  in  Egypt.  G-riesinger,  on  the  strength  of  one  post-mor- 
tem, declared  it  to  be  the  cause  of  the  disease  called  Egyptian 
chlorosis.  Wucherer  corroborated  this  statement  by  extensive 
examinations  of  the  bodies  of  those  who  had  died  of  the  disease 
called  tropical  chlorosis. 


1  ].  c,  p.  166. 


«  Vide  p.  768  of  this  volume. 
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The  Anchylostomnm  duodenale  is  a  tliickisli,  cylindrical 
worm.  The  end  in  which  the  head  is  situated  is  curved  back- 
wards ;  it  has  the  shape  of  an  obliquely-truncated  cone,  and  is 
!  provided  with  a  bell-shaped,  chitinous-like  capsule  for  the 
I  mouth.  At  the  anterior  margin  of  this  are  placed  four  strong, 
I  claw-like  hooks,  and  two  smaller  ones  are  inserted  into  the 
;  opposite  side.  Still  further  inside  the  capsule  two  other  pointed 
I  projections  are  fixed.  The  posterior  part  of  the  capsule  passes 
I  into  the  very  muscular  pharynx.  To  this  is  joined  the  wide 
i  intestine,  which  is  often  filled  with  blood. 

The  male  is  from  six  to  ten  mm.  long,  and  terminates  in  a 
three-lobed  bursa,  in  which  are  placed  two  thin  spicula.  The 


Anchylostomum  duodenale ;  nat-  The  same  magnified.  Anchyl.  duod.    Head  showing  the 

tral  size,  a,  Male ;  6,  Female.  (Bil-  bell-shaped  mouth,    (Schneider. ) 

harz. ) 

male  sexual  apparatus  consists  of  a  long  canal,  which  is  arranged 
in  numerous  convolutions,  which  form  the  testicle  and  seminal 
duct ;  next  to  this  is  an  oval  or  spindle-shaped  seminal  vesicle, 
to  which  is  joined  the  very  long  and  broad  ductus  ejaculatorius. 

The  female  is  from  ten  to  eighteen  mm.  long,  and  sometimes 
as  much  as  one  mm.  thick.  Its  posterior  extremity  has  the 
shape  of  a  pointed  cone.  The  genital  opening  lies  somewhat 
behind  the  middle  point  of  the  body,  and  through  a  short  tube 
leads  into  the  muscular,  double  vagina.  To  this  is  joined  the 
very  long,  double  uterus,  vnth  tubes  and  ovaries. 

The  eggs,  which  have  a  thin  shell,  measure  0.05  mm.  long  and 
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0.023  imn.  broad;  the  process  of  segmentation  has  ah-eady  com- 
menced in  them  when  they  are  laid.  If  they  are  placed  in  a 
damp  place,  in  twenty-four  hours  worm-shaped  embryos  are  de- 
veloped in  them,  which  make  theii-  escape,  and,  if  placed  ia 
favorable  circumstances,  lead  for  some  time  an  independent  ex- 
istence, and,  by  casting  their  skins  once  or  twice,  increase  in 
size.    Their  further  development  is  wholly  unknown. 

Wucherer  (1.  c.)  has  traced  the  development  of  the  embryos  to  this  point,  whea 
they  always  died. 

Leuckart '  concludes,  from  the  experiments  he  has  made  with 
the  Dochmius  trigonocephalus  of  the  dog,  that  the  embryos  of 
Anchylostomum  duodenale  develop  into  Rhabditis-like  forms 
which  do  not  resemble  the  parent,  and  are  destined  to  lead  an  in- 
dependent existence.  These  obtain  their  nourishment  from  vari- 
ous organized  substances,  and  cast  their  skins  once  or  twice. 
Once  they  have  attained  a  certain  size,  it  is  necessary  for  them  to 
be  conve3''ed  into  the  intestinal  canal  of  man,  where  they  grow 
larger,  and,  having  cast  their  skin  several  times,  finally  attain  the 
form  of  the  Anchylostomum  duodenale,  and  arrive  at  sexual 
maturity. 

Leuckart  has  succeeded  in  almost  absolutely  proving  that  this  is  the  history  of 
the  development  of  the  Dochmius  trigonocephalus. 

It  is,  however,  possible  that  there  is  still  an  intermediate  stage 
in  their  development,  for  Bilharz  observed  in  the  submucous 
connective  tissue  of  the  intestine  small  spaces  filled  with  blood, 
in  some  of  which  could  be  seen,  curled  up,  a  male,  and  in  others 
a  female  Anchylostomum.  These  were  alive,  and  had  sucked 
themselves  quite  full  of  blood.  Leuckart,"  therefore,  supposes 
that  the  Anchylostomum  passes  through  its  larva-like  interme- 
diate condition  in  these  spaces,  and  afterwards,  when  the  meta- 
morphosis is  complete,  finds  its  way  back  into  the  intestine. 

The  ways  and  means  by  which  this  parasite  is  acquired  by  man 
cannot,  of  course,  be  laid  down  with  certainty.  Before  this  can 
be  done,  more  careful  investigations  in  those  places  where  the 


•"Parasiten,  IL  p.  434. 


'  1.  o.  II.  p.  444. 
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vovm  is  found  are  necessary.     It  is  probable,  however,  that  it 
s  swallowed  in  the  Rhabditis-form,  along  with  dirty,  slimy 
1  vater. 

The  worm  inhabits  the  lower  portion  of  the  human  duodenum 
kind  jejunum.    Its  anterior  extremity'-  is  fastened  between  the 
transverse  folds  of  the  intestine,  the  mouth  acting  like  a  cupping- 
^lass,  and  drawing  a  piece  of  the  mucous  membrane  into  its 
cavity.    The  body  of  the  parasite  lies  in  the  du-ection  of  the 
nliyle-stream,  its  back  lying  against  the  wall  of  the  intestine. 
^Several  are  usually  met  with  in  the  same  intestine,  their  num- 
jbers  being  sometimes  immense.   Bilharz  found  it  almost  in  every 
Jdead  body  he  examined  in  Egypt,  the  numbers  present  varying 
L:greatly,  sometimes  amounting  to  several  hundred,  at  others  to 
aas  many  thousands.     The  number  of  males  was,  to  the  number 
c  of  females,  as  1 :  3. 

In  Europe  the  worm  is  only  found  in  Italy,  where  Dubini 
1  found  it  in  twent}'-  out  of  a  hundred  dead  bodies  (in  Milan).  We 
•  know,  also,  that  it  occurs  in  the  countries  bordering  the  Nile,  and 
.  on  the  Comoro  Islands,  which  are  situated  at  the  northern  ex- 
tremity of  Madagascar.    In  America  it  has  been  found,  up  to  the 
present  time,  in  Brazil  and  in  Cayenne. 

L6on  Vaillant '  declares  that  he  has  found  it  also  in  a  gibbon.  Now,  since  the 
two  species  of  the  gi)jbon  only  inhabit  the  Moluccas  and  Java,  so  Anchylostomum 
must  also  be  endemic  there.  (See  what  was  previously  said  on  the  geographical 
distribution  of  geophagia.) 

The  statement  that  this  worm  is  met  with  in  Iceland  is  untrae.  (Leuckart,  1.  c. 
p.  411.) 

It  is  probable,  even,  from  the  very  great  distances  that  sepa- 
rate the  places  where  this  parasite  has  been  found,  that  its  distri- 
bution is  very  much  larger  than  what  has  been  given.  But  since 
the  idea  that  was  first  put  forward  by  Griesinger,  viz.,  that  the 
Anchylostomum  duodenale  is  the  cause  of  a  widely  spread  dis- 
ease, has  been  almost  raised  beyond  doubt  by  Wucherer,  we 
must  expect  that  these  parasites  will  be  found  wherever  this  dis- 
ease prevails.  More  extensive  investigations  in  this  du^ection  are 
greatly  to  be  desired. 


'  Nouv.  dictionnaire  de  med.  etc.  red.  Dr.  Jaccoud.  XIII.  p.  335,  1870. 


780 


HELLER. — INTESTINAL  PARASITES. 


Indeed,  there  can  hardly  be  a  doubt  raised  against  this  idea,  since  Wucherer,  and 
after  him  many  other  niembers  of  the  profession,  have  demonstrated  its  soundness 
by  numerous  post-mortems. 

Marchand  (Th&se,  Montpellier,  1809) '  alone,  of  modern  authors,  questions  the 
view  held  by  Griesinger,  declaring  that  in  Cayenne  he  has  not  always  found  the 
parasite  in  cases  of  this  disease.  It  is  obvious,  however,  that  he  includes  under  the 
name  "tropical  chlorosis"  other  anosmic  conditions.  For  at  the  ijost-mortem  he 
frequently  found  in  the  "  liver  and  spleen,  the  well-known  signs  of  malarial  dis- 
ease," whereas  other  observers  are  almost  unanimous  that  in  tropical  chlorosis  the 
liver  and  spleen  are  seldom  enlarged — on  the  contrary,  are  generally  small  and  atro- 
phied. It  would  further  appear  that  most  of  Marchand's  observations  were  made 
on  transported  Europeans,  who,  out  there,  are  the  more  liable  to  be  attacked  with 
malaria.  Finally,  it  is  on  this  very  same  ground  that  K6rangel  has  made  his  cor- 
roborative investigations. 

The  accounts  we  have  of  the  disease,  which  we  must  look 
upon  as  depending  on  the  presence  of  the  Anchylostomum  duo- 
denale,  reach  back  into  tlie  seventeenth  century."  The  disease 
itself  has  been  described  under  the  most  various  names  :  Tropical 
chlorosis,  Egyptian  chlorosis,  geophagia,  dirt-eating,  allotriopha- 
gia,  mal  d'estomac,  cachexie  aqueuse,  cachexia  Africana, 
cachexia  Americana,  hyposemia  intertropical!  s,  oppilagao  ;  and 
many  other  names  have  been  made  use  of. 

The  geograpJiical  distribution  of  the  disease  is  not  yet  quite 
determined,  as  many  authors  have  confused  it  with  other  ansemic 
conditions,  notably  with  malarial  cachexia.  We  at  all  events 
know  that  it  is  confined  to  warm  climates,  and  as  yet  has  not 
been  observed  further  north  than  Italy.'  It  is  widespread  in  the 
West  Indies,  Guiana,  Brazil,  and  the  Southern  States  of  the 
Union  (Louisiana,  Alabama,  Georgia,  Florida,  and  South  Carolina); 
in  Algiers,  in  the  Comoro  Islands,  and  in  Senegambia.*  The  only 
accounts  we  have  from  Asia  are  from  the  Indian  Archipelago.'  In 
Europe  it  has  up  to  the  present  time  been  seen  in  no  place,  ex- 
cept in  Italy. 

1  Jahre.sbericht,  1869,  L  313. 
'•^  Wucherer,  1.  c. 

'Compare  Hirsch,  Histo.-  geogxaph.  Pathologie,  I.  p.  558,  1860,  where  the  reader 
will  also  find  a  collection  of  the  literature  on  the  subject. 

'  Thaly,  Archiv.  de  med.  nav.  1867.  (Jahresbericht,  1867,  I.  p.  391.) 

^  Van  Leent,  Geneesk.  Tijdschr.  voor  de  Zeemagt.  (Archiv.  de  m6d.  nav.  1807. 
Jahresbericht,  1867,  p  385.) 
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As  far  as  race  is  concerned,  all  accounts  agree  that  it  is  prin- 
ipall}^  the  colored  races  that  suffer  from  the  disease.    Next  to 
hese  come  the  numerous  crosses  that  occur  between  the  white 
md  colored  races  in  the  Brazils  and  the  West  Indies.     In  Cay- 
.  nne,  however,  Kerangel  saw  Coolies,  Chinese,  Arabs,  and  Euro- 

Iipeans  also  attacked.  In  the  Indian  Archipelago,  the  Malays,  in 
[Egypt  both  the  negroes  and  the  native  Egyptians,  are  victims 
(.of  the  disease.  It  is  only  in  the  north  of  Italy  that  the  disease 
lhas  ever  made  any  great  inroads  on  a  white  nation. 

From  these  facts  it  seems  probable  that  it  is  not  so  much  the 
jpeculiarities  of  race  that  predispose  to  the  disease,  but  rather 
1  unfavorable  external  circumstances,  especially  with  regard  to 
:food  and  drink. 

Thus  all  the  nations  that  have  been  mentioned  live  in  their 
own  lands  under  conditions  that  are  very  favorable  for  the  intro- 
duction of  Anchylostomum  duodenale  into  the  digestive  canal. 
The  worm  is  only  met  with  in  hot  climates  ;  in  all  probability  it 
is  developed  in  damp,  slimy  places,  where  for  some  time  it  leads 
an  independent  existence  in  a  Rhabditis-form  before  it  reaches 
a  habitation,  viz.,  the  human  intestine,  which  is  suitable  for  its 
further  development.  From  the  dearth  of  good  drinking-water, 
the  poor  people,  who,  as  a  rule,  stand  very  low  in  the  scale  of 
civilization,  are  compelled  by  the  heat  and  by  thirst  to  drink  a 
dirty,  muddy  water,  which  is  drawn  out  of  puddles  and  cisterns, 
whereas  the  more  favorably  circumstanced  portion  of  the  popu- 
lation can  guard  themselves  from  infection  by  purifying  the 
water,  or  can  avoid  such  sources  of  supply  altogether  by  making 
extensive  use  of  coffee,  tea,  and  foreign  imported  fermented 
drinks. 

Pathology. 

Symptoms. 

The  chief  characteristic  symptom  of  the  disease,  which  is 
caused  by  the  Anchylostomum  duodenale,  is  a  greater  or  less 
degree  of  anaemia. 

The  disease  begins  so  insidiously  that  we  are  unable  to  fix  anj'" 
time  for  its  commencement. 
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In  less  severe  cases  the  chief  symptoms  are  paleness  of  the 
general  integument  and  of  the  mucous  membranes,  fatigue  after 
slight  exertion,  occasional  dyspepsia,  a  tendency  to  palpitation 
of  the  heart,  with  quickened  pulse,  and  murmurs  in  the  jugular 
veins.  The  general  nourishment  of  the  system  is  often  not  inter- 
fered with,  and  the  quantity  of  fat  in  the  body  may  be  con- 
siderable. 

Even  in  more  severe  cases,  the  general  nourishment  of  the 
body  may  at  first  be  but  little  interfered  with,  the  patient  not 
becoming  emaciated  till  later  on  in  the  disease.  In  these  cases 
the  first  symptoms  are,  constantly  increasing  debility,  a  disUke  to 
all  exertion,  and  excessive  sleepiness.  Next  comes  paleness  of 
the  skin  and  mucous  membranes.  In  negroes,  the  color  of  the 
skin  becomes  paler,  more  gray,  and  at  the  same  time  shrivelled 
and  dry,  and  it  peels  oJff.  The  extremities  are  cool,  and  the 
patient  is  constantly  complaining  of  feeling  cold. 

In  rare  cases  slight  feverish  symptoms  may  be  present. 

After  these  general  derangements  of  the  system,  the  next 
most  striking  symptoms  are  those  connected  Avith  the  digestive 
organs. 

In  many  cases  dyspeptic  symptoms  appear  rarely  ;  loss  of 
appetite  alternates  with  truly  ravenous  hunger.  Accompanying 
this,  there  is  usually,  if  not  always,  a  great  desire  to  eat  all  sorts 
of  things,  which  are  usually  most  indigestible,  such  as  mortar, 
earthen-ware,  wood,  coal,  wool,  cloth,  and  many  others.  The 
evacuations  are  often  colorless.  Violent  pains  in  the  stomach, 
or  at  all  events  more  or  less  feeling  of  weight  in  the  epigastrium, 
are  usually  present. 

The  characteristic  effects  of  anaemia  on  the  circulation  are 
usually  present  at  an  early  stage  of  the  disease.  While  at  the 
commencement  the  pulse  remained  slow  and  soft  so  long  as  the 
patient  remained  quiet,  slight  exertion  is  now  sufficient  to  make 
the  pulse  rapidly  mount  up  and  to  produce  violent  palpitation. 
As  the  disease  progresses,  the  pulse  becomes  permanently  quick ; 
the  palpitation,  accompanied  with  unusually  violent  action  of 
the  heart,  is  constantly  present,  the  second  sound  becoming  audi- 
ble at  some  distance  from  the  patient.  A  systolic  murmur  is 
heard  when  the  stethoscope  is  placed  over  the  heart  or  the  larger 
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rteiies,  and  loud  rushing  and  buzzing  sounds  in  the  veins  of  the 
eck,  giddiness,  singing  in  the  ears,  black  spots  before  the  eyes, 
lid  headache,  are  constantly  present. 

The  patient  sooner  or  later  begins  to  complain  of  shortness  of 
reatli,  which  is  increased  to  the  most  violent  dyspnoea  on  the 
^ast  exertion. 

The  urine  is  usually  secreted  in  abundance  ;  its  color  is  very 
lale,  and  it  does  not  usually  contain  any  albumen. 

i  In  female  patients  menstruation  ceases,  conception  seldom 
)ccurs,  and,  when  it  does,  the  child  is  brought  into  the  world  in  a 
litiable  condition. 

i  The  duration  of  the  disease  varies  greatly.  Some  cases  run 
I  tolerably  acute  course,  and  end  fatally  in  a  few  weeks  ;  but  as 
I  rule  the  disease  lasts  for  some  months,  and,  if  the  patient  gets 
plenty  of  nourishing  food  and  saves  himself  in  every  way,  it  may 
even  continue  for  years.  If,  on  the  other  hand,  the  patient  exerts 
liimself  much  and  gets  insufficient  or  bad  food,  his  strength  is 

>soon  gone,  and  other  diseases,  even  though  not  serious  ones,  by 

which  he  may  be  attacked,  run  a  severe  course,  or  imminently 

t  threaten  life. 

The  patients  now  and  then  recover,  especially  by  a  change  of 
cellmate  and  of  all  their  external  surroundings.  As  a  rule,  how- 
e  ever,  in  severe  cases  the  symptoms  gradually  increase  in  severity, 
tthe  patient  becomes  dropsied  all  over,  is  attacked  with  profuse 
c  diarrhoea  and  uncontrollable  vomiting,  and  finally  dies. 

Thus  the  intensity,  the  duration,  and  the  result,  of  the  disease 
t  depend  chiefly  on  the  amount  of  Hood  lost,  and  therefore  on  the 
!  number  of  the  worms  that  are  present  in  the  intestine.  The 
quantity  of  blood  lost  is  not  confined  to  what  the  worms  abstract 
directly  from  the  body  for  their  sustenance.  For  it  would 
appear  that  they  now  and  then  change  their  position,  and  that 
the  wound  which  they  leave  behind  them,  which  closely  re- 
sembles the  bite  of  a  leech,  is  the  source  of  constant  slight 
hemorrhage. 


PatTiological  Anatomy. 
The  body  is  usually  emaciated,  though  now  and  then  it  still 
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retains  a  considerable  quantity  of  fat.    The  subcutaneous  eel- 
lular  tissue  is  usually  oedematous  and  the  muscles  pale  and 
flabby.    The  internal  organs  are  all  very  white  and  bloodless 
CEdema  of  the  meninges  of  the  brain,  hydrothorax,  hydropericar- 
dium,  and  ascites,  are  very  frequently  present. 

The  heart  is  either  of  normal  size,  or  is  found  somewhat  en- 
larged, especially  on  the  left  side  ;  its  substance  is  pale,  flabby 
and  easily  broken  down  (anaemic  fatty  heart).  Its  cavities  contain 
a  very  watery  blood,  or  moist,  flabby  clots  of  blood  or  fibrin. 

The  liver  and  spleen  are  as  a  rule  smaller  in  all  their  diameters 
than  usual,  sometimes  to  a  very  considerable  extent.  Their  sub- 
stance is  pale,  bloodless,  tough,  and  flabby,  but  rarely  in  a 
state  of  amyloid  degeneration.  It  is  only  when  the  disease  has 
been  complicated  with,  or  when  the  patient  has  formerly  suffered 
from,  malaria,  that  they  are  found  enlarged  and  displaying  the 
characteristic  changes  of  that  disease.  The  kidneys  are  usuaUy 
pale  and  shrivelled  up,  seldom  amyloidly  degenerated.  The 
pancreas  was  found  enlarged  by  the  Brazilian  doctors.  The 
stomach  and  wall  of  the  intestine  are  very  pale  ;  in  the  duo- 
denum and  jejunum  is  found  a  bloody  mucus,  and  sometimes 
even  fresh  blood,  which  is  partly  coagulated  ;  the  mucous  mem- 
brane is  thickened  and  covered  with  numerous  ecchymoses,  some 
of  which  are  as  large  as  a  lentil.  A  worm  is  found  attached  to 
many  of  these  places  where  the  intestine  is  filled  with  blood. 
Bilharz  has  occasionally  noticed  flattish  elevations  of  the  size  of  a 
lentil ;  these  were  of  a  livid  reddish-brown  color,  and  corre- 
sponded to  spaces  situated  in  the  submucous  tissue,  which  were 
full  of  blood,  and  in  each  of  which  was  a  cuiied-up  Anchylosto- 
mum  duodenale.  In  many  places  a  white  spot,  about  the  size  of 
a  pin's  head,  could  be  seen  in  the  middle  of  these  elevations,  in 
the  centre  of  which  was  a  hole  having  the  diameter  of  a  needle, 
which  penetrated  into  the  submucous  tissue.  (There  are  per- 
haps places  where  the  worms  situated  in  the  submucous  tissue 
have  made  their  way  into  the  intestine,  and  not,  as  Bilharz  sup- 
poses, where  the  worm  had  made  its  way  from  the  intestine  into 
the  submucous  tissue.) 
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Diagnosis. 

The  diagnosis  of  this  disease  should  properly  be  founded  on 
its  etiology.  However,  no  one  has  up  to  the  present  time  suc- 
ceeded in  finding  either  the  worm  itself  or  its  eggs  in  the  evacua- 
tions. If,  however,  the  number  of  the  worms  present  in  the  in- 
testine be  at  all  considerable,  it  must  undoubtedly  be  possible 
to  find  the  eggs  under  the  microscope.  The  only  other  eggs 
with  which  they  might  be  confounded  are  those  of  the  Oxyuris 
vermicularis.  The  latter,  however,  may  be  distinguished  by 
their  peculiar  form  (v.  p.  7.53),  and  also  because  when  expelled 
they  contain  a  tadpole-shaped  embryo. 

Wucherer  appears  to  be  the  only  person  who  has  tried,  and  that  unsuccessfully, 
to  find  either  the  Anchylostomum  or  its  eggs  in  the  evacuations.  The  search  is 
rendered  difficult,  because  the  eggs  being  laid  high  up  in  the  intestinal  canal  are 
there  added  to  its  contents,  and  are  therefore  thoroughly  mixed  up  with  the  fteces. 

However,  the  diagnosis  may  be  made,  without  demonstrating 
the  presence  of  the  eggs,  from  the  above  short  account  of  the  symp- 
.toms,  by  excluding  all  other  diseases  which  are  known  occasion- 
ally to  give  rise  to  a  similar  cachectic  condition.  Under  this  head 
we  would  notice  ordinary  chlorosis,  leukaemia,  the  cachexia  of 
cancer,  progressive  pernicious  anfemia,  and  possibly  that  rare 
form  of  Addison' s  disease  in  which  there  is  no  bronzing  of  the 
skin. 

The  first  of  these  does  not  need  any  further  notice,  as  there  is 
no  difficulty  in  the  differential  diagnosis.  The  last  occurs  too 
rarely  to  require  it  to  be  taken  into  consideration  at  all.  The 
disease,  known  under  the  name  of  "progressive  pernicious  anae- 
mia," as  it  has  lately  been  described  by  Biermer,  Gusserow, 
Immermann,  and  Zenker,^  certainly  possesses  such  an  extraordi- 
nary resemblance  that  we  are  likely  at  once  to  think  of"  the  dis- 
ease produced  by  the  Anchylostomum.  But  Immermann  espe- 
cially mentions  that  this  woi-m  was  not  found  in  the  intestine. 
Further,  in  that  enigmatical  disease  there  is  a  great  proneness  to 

'  Deutsches  Archiv  f.  klin.  Med.  13,  p.  209,  1874.  Immermann,  in  a  later  volume 
of  this  Cyclopajdia. 
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capillary  liemorrliages,  wliicli  are  not  among  the  symptoms  that 
have  been  given  of  the  tropical  chlorosis. 

The  resemblance  between  progressive  pernicious  anajmia  and  the  disease  pro- 
duced  by  the  Ancliylostomum  is  most  exceptionally  strilcing.  I  was  unfortunately 
unable  to  get  access  to  Biermer's  communication  on  the  subject  (Schweizer  Corre- 
spondenzblatt,  II.  1,  1872).  The  total  number  of  cases  that  have  been  observed 
up  to  the  present  time  is  twenty-three,  of  which  one  occurred  in  Dresden,  and  all 
the  others  in  Switzerland.  We  at  once  involuntarily  think  of  the  proximity  of 
Northern  Italy,  where  the  Anchylostonium  was  discovered. 

The  diagnosis  becomes  more  difRcnlt  when  complications  are 
present.  Even  in  such  cases  the  marked  anaemia,  with  its  accom- 
panying phenomena,  not  being  a  characteristic  symptom  of  the 
complicating  disease,  will  serve  to  put  us  on  the  right  track. 

Above  all,  we  must  take  into  consideration  the  local  charac- 
teristics of  the  place.  In  parts  of  the  world  where  tropical 
chlorosis  is  endemic,  we  must  direct  our  special  attention  to  the 
peculiar  symptoms  of  this  disease,  even  though  at  the  time 
some  other  disease  may  be  the  more  pressing  ;  for  experience 
has  taught,  that  when  this  condition  of  hyposemia  is  present,  if 
the  patient  contract  even  a  mild  disease,  it  is  very  likely  to  run 
a  severe  course. 

Prognosis. 

The  prognosis  depends  on  the  condition  in  which  the  patient 
is  when  he  first  comes  under  treatment.  If  well-marked  pros- 
tration be  not  already  present,  and  if  the  true  cause  of  the  dis- 
ease be  not  overlooked,  it  should  be  favorable.  For  we  may 
hope,  once  we  have  got  rid  of  the  parasite,  by  suitable  strength- 
ening treatment,  to  restore  the  patient.  If  any  complications 
are  present,  the  prognosis  is  much  more  unfavorable,  for  they, 
as  a  rule,  increase  the  debility,  and  so  hasten  on  the  fatal  end. 


Treatment. 

We  must  look  on  the  removal  of  the  cause  of  the  disease  as 
being  the  first  indication  for  treatment,  for  except  we  remove 
this  blood-sucking  parasite  all  oui-  other  labor  is  in  vain.  An- 
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thelmintic  remedies  are  therefore  among  the  first  that  we  should 
try.  As,  however,  the  Anchylostomum  duodenale  does  not  live 
on  the  contents  of  the  intestine,  but  on  blood  taken  from  the 
blood-vessels,  we  need  only  consider  such  medicines  as  are  either 
able  to  kill  the  worm  by  coming  into  contact  with  its  epidermis, 
or  which,  when  taken  up  into  the  blood,  act  as  a  poison  to  it 
without  injuring  the  patient' s  health.  We  have,  however,  even 
at  the  present  day,  no  medicine  which  is  known  to  have  this 
power,  and  we  are  therefore  compelled  to  fall  back  on  such 
remedies  as  are  recommended  by  theory  or  have  been  suggested 
by  experience.  Among  the  latter  we  must  mention  those  medi- 
cines which  have  been  greatly  praised  for  their  effect  by  the 
Brazilian  doctors,  such  as  the  milky  juice  of  the  Gammeleira 
(iicus  doliaria),  and  a  preparation  called  "  doliarina,"  which  is 
procured  from  it ;  then  the  milky  juice  of  the  Carica  dodeka- 
phylla,  Yelloso  (Jaracatia,  Martins).  Griesinger  recommends  the 
use  of  calomel  and  oil  of  turpentine. 

Benzine  and  picric  acid,  both  deserve  a  trial;  the  fonner  both  on  account  of  its 
energetic  power  of  killing  parasites,  and  because  the  parasite  in  the  present  case  is 
situated  so  high  up  in  the  intestinal  canal ;  the  latter  because  it  can  be  taken  up 
into  the  blood,  and  thus  carried  to  the  parasite. 

Neither  while  we  are  administering  anthelmintics,  nor  after- 
wards, should  we  neglect  to  put  our  patient  under  strengthening 
treatment,  with  the  view  of  keeping  up  the  general  health  ;  for 
this  object,  iron  and  quinine,  with  plain,  generous  diet,  are 
strongly  indicated. 

Propliylaxis. 

The  problem  of  prophylaxis  is  a  double  one.  First,  as  con- 
cerns the  individual :  he  must,  when  in  any  place  where  An- 
chylostomum prevails,  observe  the  greatest  care  and  cleanli- 
ness with  regard  to  every  article  of  food  and  drink  in  general ; 
but  he  is  to  be  especially  warned  against  using  any  water  that 
has  been  procured  from  puddles  or  cisterns,  as  it  is  more  than 
probable  that  it  is  in  such  water  the  young  animals  are  intro- 
duced into  the  body.    If  no  other  drinking  water  can  be  pro- 
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cured  except  from  cisterns  and  suspected  fountains,  tliis  must 
never  be  made  use  of  until  after  it  has  been  most  carefully  fii. 
tered. 

The  second  problem  is  one  for  the  sanitary  authorities.  In 
countries  where  such  immense  loss  of  power  and  life  is  caused  by 
the  Anchylostomum,  as  in  Egypt,  where,  according  to  Griesinger, 
the  fourth  part  of  the  whole  population  is  more  or  less  afllicted, 
its  object  should  be  to  procure  a  plentiful  supply  of  pure  drink- 
ing water,  either  by  laying  down  a  system  of  water-pipes  or 
by  digging  wells.  The  cost  of  such  measures,  which  is  always 
considerable,  would  be  amply  repaid  by  the  increased  health  of 
the  inhabitants,  and  then-  consequent  increased  power  to  work 
and  earn  wages. 

Echinorrhynchus  Gigas. 

(Riesenkratzer.) 

This  is  a  white,  cylindrical  worm,  tapering  somewhat  towards 
its  posterior  extremity.  It  has  a  short  thin  neck,  and  has  the 
power  of  retracting  its  head,  which  is  set  with  six  rows  of 
powerful  hooks.  The  male  measures  as  much  as  ten  ctm.,  the 
female  as  much  as  thirty-two  ctm.  in  length. 

This  worm  is  frequently  found  in  the  small  intestine  of  both 
the  wild  and  the  domesticated  pig.  Its  head  is  sunk  deeply  into 
the  wall  of  the  intestine,  to  which  it  is  very  firmly  attached. 
If  it  is  forcibly  torn  away,  there  remains  a  tolerably  deep,  round 
hole,  the  margins  of  which  are  thickened  and  infiltrated.  Corre- 
sponding to  this,  on  the  outside  of  the  intestine,  there  often  pro- 
jects a  flat  roundish  swelling. 

It  has  only  once  been  found  in  man,  by  Lambl, '  in  Prague. 
This  worm,  which  was  still  quite  young,  was  found  in  the  small 
intestine.  It  measured  6.6  mm.  long,  0.6  mm  broad.  The  head 
was  0.36  mm.  long,  and  the  hooks  were  arranged  in  eight  rows. 

Welch'  found  an  EchinorrhynchiTS  encapsuled  underneath 
the  mucous  membrane  of  the  jejunum  of  a  soldier  who  liad 
served  fourteen  years  in  India. 


'  Prager  Vierteljahrschrift.  61,  p.  45.  1859. 


'  Lancet.    1872,  p.  70.3. 
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(Edema  Laryiigis.   Abscessus  Laryngis. 


Morgagni,  De  sedibus  et  causis  morborum.  Epist.  IV.  27.  15 — Bayle,  MCmoire  sur 
ToedSme  de  la  glotte  ou  angine  laryng6e  oed^mateuse.  Paris.  1808  et  1819. — 
Thuillier,  Essai  sur  I'angine  laryngfie  oedGmateuse.  Paris.  1815. — Bmillaud, 
Recherches  sur  I'angine  oed^mateuse.  Archives  g6n6rales.  1825.  —  Miller, 
Memoire  sur  la  laryngite  purulente.  Archives  gCneral.  1833. — Lasiauve,  De 
I'angine  laryngCe  oedSmateuse.  Pans.  1845. — Valleix,  Memoire  sur  I'oed&me  de 
la  glotte  ;  M6moires  de  I'Acad.  royal,  de  M6d.  Tom.  XI.  1845. — Gurdon  Buck, 
Oedematoua  laryngitis  successfully  treated  by  scarifications  of  the  glottis  and 
epiglottis.  Transactions  of  the  American  Medical  Association.  Vol.  I.  1848. — 
Bartlett,  The  history,  diagnosis,  and  treatment  of  oedematous  laryngitis.  Louis- 
ville. 1850. — Sestier,  Traite  de  I'angine  laryngSe  oedGmateuse.  Paris.  1852. — 
Berger,  Preussische  Vereinszeitung.  1855.  No.  22. — During,  Henle  u.  Pfeufer's 
Zeitschr.  f.  rat.  Med.  III.  Reihe.  Bd.  II.  p.  237. — Lewin,  Allgem.  med.  Central- 
zeitung.  1861.  12.  Oct. — Pitha,  Ueber  Oedema  glottidis.  Prager  Vierteljahr- 
schrift.  1857.  Bd.  II.  S.  49.—Sidrc]c,  Wiener  Medicinal-Halle,  1864,  No.  48 ;  and 
Zeitschrift  der  k.  k.  Ges.  der  W.  Aerzte.  Nos.  37  und  38.  1866.— Mandl,  De  la 
laryngite  oed6m.  chron.  Gaz.  des  hopitaux.  No.  69.  1862. — Mailer,  Konigsberger 
med.  JahrbUcher.  Bd.  II.  p.  270. —  Tobold,  Berliner  klin.  Wochenschrift.  1864. 
No.  4. — Gottstein,  Berliner  klin,  Wochenschrift.  No.  44.  1866. — Miinch,  Wiener 
med.  Wochenschrift.  Nos.  8  u.  9.  1866. — Barthez,  Oediime  de  la  glotte  survenu 
dans  le  cours  d'une  coqueluche.  Gaz.  des  hopit.  No.  32.  1869.— GiW,  Inflam- 
matory oedema  of  the  laryn.x,  entirely  confined  to  the  subglottic  region  within 
the  ring  of  the  cricoid  cartilage.  Lancet.  1869.  Sept.  4.  See  also  his  Diseases 
of  the  thi-oat  and  windpipe.  11.  Ed.  p.  211.  1864. — Fieber,  Zur  Behandlung 
des  circumscripten  Kehlkopfodems.  Wochenblatt  der  Gesellschaft  der  Wiener 
Aerzte.  No.  51. — Barret,  Recovery  after  tracheotomy  from  scald  of  the  glottis. 
British  Med.  Journ.  1870,  p.  HQ.— Fischer,  Die  Krankheiten  des  Halses.  Pitha 
und  Billroth's  Handbuch  der  allgem.  u.  spec.  Chirurgie.  III.  1,  3.  1871.  Ver- 
brennungen  und  Aetzungen  der  Luftwege,  p.  121. — J.  B.  Russel,  On  subglottic 
oedema  of  the  larynx.  Glasgow  Med.  Jouni.  1871,  p.  209.— *ScAcjf,  Abscessua 
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cartilaginis  arjtacn.  dextrae.  Anzoigen  dcr  k.  k.  Gusellscli.  der  Wiener  Aerate 
1872.  No.  14:.— Hughes,  StMuima  J.,  Laryngotomy  iu  oedema  of  the  glottis.  Tlie 
Mud.  Press  and  Circular.  1872.  May  %.—v.  JInffmnnn,  Ueber  Oedema  glottidis 
Dissertat.  inauguralis.  Berlin.  ISld.—Stephcnaon,  On  abscess  of  the  larynx 
simulating  croup.  Edinb.  Med.  Journ.  1873,  pp.  312-318.— A  Wurjiwr,  Ai)scc88 

der  linken  aryepiglottischen  Falte.  Archiv  der  Ileilkunde.  1873,  p.  02  Parry 

Abscess  of  the  l^lrynx  in  young  children.  Philad.  Med.  Times.  III.  85.  1873  

Schnitzlei'-Coen,  Bericht  iiber  die  allgem.  Polikliuik  (Hals-  und  Brustkranke). 
Wiener  med.  Presse.  1873.  S.  247. — Massei,  A  case  of  oedema  of  the  larynx. 
Lo  Sperimentale.  Oct.  \%l^.~Marloux,  On  the  etiology  and  symptomatology 
of  oedema  of  the  glottis.  Revue  Med.  de  I'Este.  June  1,  \^15.~Tliondon,  On 
a  case  of  acute  oedema  of  the  larynx.  British  Med.  Journal.  Feb.  26,  187G.— 
Laverau,  Oedema  of  the  glottis,  consecutive  upon  a  simple  sore  throat ;  death. 
Bulletin  GGn.  de  ThCrap.  30  Juin,  1870. — Doussin,  On  oedema  of  the  glottis, 
consecutive  upon  erysipelas  of  the  face.  ThBse  de  Paris,  No.  48.  1876.— Con- 
sult also  the  ajjpropriate  chapters  in  Tiircfs  Klinik  der  Krankheiten  des  Kelil- 
kopfes  ;  also  the  above-named  general  works  of  Ryland,  Porter,  Ruehle,  Fried- 
reich, Tobold,  and  others. 

I  adopt  tlie  designation,  laryngitis  plilegmonosa,  proposed  by 
Bouilland,  for  those  inflammations  in  the  larynx  which  run  their 
course  principally  in  the  submucous  connective  tissue,  without, 
however,  being  exclusively  limited  thereto.  To  simplify  matters, 
while  considering  them,  I  shall  at  the  same  time  take  up  those 
forms  of  laryngeal  oedema  which  are  not  of  inflammatory  origin. 

Tlie  history  of  phlegmonous  laryngitis  and  its  sequelse  dates  back  to  the  begin- 
ning of  this  century.  It  is  true  that  Morgagni  describes  the  oedema  attending 
inflammation  and  ulceration  of  the  laryngeal  mucous  membrane ;  but  the  first  real 
nosography  of  cedema  is  that  given  by  Bayle  in  the  memoir  above  referred  to, 
which  was  presented  to  the  Medical  Society  of  Paris  in  1808.  Bayle's  cedema 
glottidis  is  a  serous  infiltration  of  the  submucous  connective  tissue,  non-inflam- 
matory in  its  origin.  The  establishment  of  the  fact  that  inflammatory  cedema  of 
the  laryngeal  entrance  is  much  more  frequent  than  that  which  is  non- inflammatory, 
was  reserved  for  later  investigators,  as  well  as  the  introduction  of  the  more  appro- 
priate term,  cedema  of  the  larynx,  instead  of  the  less  appropriate  one,  oedema  of 
the  glottis. 

Besides  the  term,  phlegmonous  laryngitis,  which,  as  above  stated,  was  proposed 
by  Bouilland,  and  which  was  intended  to  indicate  the  identity  of  this  process  with 
the  phlegmonous  inflammations  of  other  mucous  tracts,  especially  those  of  the 
pharynx,  inflammation  of  the  laryngeal  submucous  tissue  has  also  received  other 
names,  which  are  intended  to  indicate  the  nature  of  the  inflammation  and  the  origin 
of  the  oedema.    Such  are:  angine  laryngee  cedemateuse  (Bayle),  laryngitis  sub- 
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mucosa  purulenta,  and  sero-purulenta  (Cruveilhier),  laryngite  purulente  (Miller), 
laryngite  occlemateuse  (Mandl). 

Under  the  designation,  ccd^me  sousglottique,  sub-glottic  oBdema  of  the  larynx, 
Sestier,  Cruveilhier,  and,  of  late,  Gibb,  refer  to  an  oedema  of  an  acute  inflammatory 
character,  limited  to  the  region  below  the  cords,  which  thi-eatens  life  by  rapid 
closure  of  the  lower  laryngeal  cavity. 

Etiology. 

Phlegmonous  inflammation  of  the  larynx  is  almost  always  a 
secondary  affection.  It  may  be  caused  by  the  most  various 
primary  affections  of  the  larynx  and  its  surroundings.  Perhaps 
the  most  frequent  amongst  them  is  the  extension  of  purulent 
inflammations  of  the  laryngeal  perichondrium,  or  of  the  soft 
parts  of  the  mouth  and  pharynx,  as  well  as  the  irritating  influ- 
ence of  foreign  bodies. 

The  submucous  connective  tissue  not  unfrequently  partici- 
pates, to  a  serious  degree,  in  tJie  inflammations  of  the  mucous 
nnemhrane.  Primary  catarrhal  laryngitis  may,  on  the  interven- 
tion of  some  new  injury,  especially  in  case  of  taking  cold  anew 
or  over-exerting  the  voice,  extend  in  depth  beyond  the  mucous 
membrane,  and  lead  to  serous  exudation  into  the  loose  cellular 
tissue  of  the  ary-epiglottic  folds,  etc.  This  termination  of  acute 
catarrhal  laryngitis  has  already  been  alluded  to  under  the  head 
of  Catarrhal  Inflammations.  (See  volume  IV.) 

The  submucous  inflammation  is  found  more  frequently  follow- 
ing dipldheritic  laryngo-pharyngitis,  both  the  primary  epidemic 
form,  and  the  secondary  diphtheria,  complicating  other,  espe- 
cially infectious  diseases. 

The  pharyngo-laryngitis  caused  by  severe  chemical  or  tJier- 
mal  irritants^  which  always  runs  a  highly  acute  course,  is  like- 
wise seldom  confined  to  the  mucous  membrane,  but  usually  also 
implicates  the  submucous  tissue  in  the  inflammatory  changes 
produced,  whether  these  changes  result  in  the  formation  of 
crusts  on  the  mucous  membrane  of  the  pharynx  and  mouth  of 
the  larynx,  or  not.  The  most  common  injuries  of  this  kind 
result  either  from  cauterization  with  caustic  alkalies  or  concen- 
trated mineral  acids,  or  from  scalding  with  hot  fluids  (more 
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rarely  by  the  inhalation  of  a  flame,  or  of  hot  air,  in  cases  where 
the  clothes  are  on  fire  or  in  a  burning  house). 

Scalding  of  the  mucous  membrane  of  the  fauces  and  laryngeal  entrance  is  most 
common  in  England.  The  bad  practice  prevalent  among  the  poorer  classes,  of 
allowing  children  to  drink  out  of  the  tea-kettle,  when  no  other  utensil  is  at  hand 
results  in  tlie  children's  sometimes  attempting  to  drink  out  of  a  kettle  filled  with 
hot  water,  and  thus  scalding  themselves  more  or  less  severely  according  to  the  tem- 
perature of  the  water.    Such  cases  were  reported  as  long  ago  as  Ryland's  time. 

Cauterizations  most  commonly  result  from  the  introduction  of  sulphuric  or 
nitric  acid,  or  of  soda  or  potassa  lye,  or  caustic  ammonia  (Ruehle),  etc.,  into  the 
throat,  either  with  suicidal  intent  or  by  accident. 

Furthermore,  mechanical  irritation  of  the  mucous  mem- 
brane by  foreign  bodies,  especially  pointed  bodies,  such  as  splin- 
ters of  bone  or  fish-bones,  which  become  entangled  in  or  punc- 
ture the  membrane  about  the  mouth  of  the  larynx,  and  are  not 
soon  removed,  results  in  an  exceedingly  acute  inflammatory 
infiltration  of  the  submucous  tissue  at  the  entrance  of  the 
larynx. 

At  the  Clinic  at  Greifswald  a  patient  (who  had  come  there  on  account  of 
Bright's  disease)  died  of  inflammatory  oedema  of  the  larynx  a  few  minutes  after 
entering  the  institution. 

On  post-mortem  examination  a  sharp  piece  of  the  rib  of  a  tobacco-leaf  was 
.  found,  with  one  end  penetrating  the  wall  of  the  right  ventriculus  Morgagni.  The 
patient,  on  his  arrival,  was  sitting  in  a  wagon  smoking  a  cigar. 

The  extension  of  inflammatory  processes  from  the  neighbor- 
ing parts  to  the  larynx  is  also  a  frequent  cause  of  submucous 
laryngitis.  Thus  simple  inflammatory  oedema  may  supervene  on 
wounds  of  the  larynx  and  its  vicinity,  on  retropharyngitis,  ton- 
sillitis, pharyngeal  diphtheria,  angina  Ludovici,  and  parotitis. 

But  the  submucous  tissue  is  by  far  the  most  frequently  affect- 
ed through  infiammations  of  the  perichondrium  of  the  laryn- 
geal cartilages — that  is,  through  those  destructive  processes  that 
penetrate  to  the  perichondrium,  above  all,  by  tuberculous,  syphi- 
litic, typhous,  and  carcinomatous  ulcerations.  The  more  slowly 
these  destructions  penetrate  in  depth,  and  the  slighter  the  inflam- 
matory irritation  of  the  tissues  concerned,  the  more  readily  is  a 
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chronic  form  of  submucous  inflammation  developed,  terminating 
in  hard,  circumscribed  cedema. 

Not  seldom  the  acide  infectious  processes  are  the  cause  of 
phlegmonous  laryngitis  ;  this  is  true  of  pyfemia  and  septicaemia, 
ulcerative  endocarditis,  typhus,  variola,  scarlatina,  measles,  and 
erysipelas.  The  pathological  connection  between  these  usually 
very  acute  forms  of  phlegmonous  laryngitis  and  the  infectious 
diseases  above  named  is  not  yet  clear.  Often  enough  a  high 
grade  of  catarrhal  inflammation  of  the  laryngeal  or  pharyngeal 
mucous  membrane  may  constitute  the  primary  disturbance  ;  but 
such  an  explanation  is  certainly  not  sufficient  for  all  cases,  espe- 
cially not  for  those  of  ulcerative  endocarditis,  pyaemia,  and  ery- 
sipelas. Here  y^e  must,  in  part,  consider  it  probable  that  the 
excitors  of  inflammation  have  been  transported,  b}'  the  way  of 
the  circulation,  and  in  part  that  there  was  a  more  independent 
localization  of  the  infectious  process  within  the  larynx,  the  latter 
being  especially  claimed  by  Ryland,  Budd,  Watson,  Friedreich, 
Pitha,  and  others,  for  those  instances  of  submucous  laryngitis 
accompanying  erysipelas  of  the  face. 

With  regard  to  the  genesis  of  non-inflammatory^  simple^ 
serous  infiltration  of  the  suhmucosa,  which  we  wish  likewise  to 
study  here,  this  is  either  developed  in  hydrsemia,  as  one  of  the 
manifestations  of  general  dropsy  resulting  from  acute  and 
chronic  nephritis,  from  malarial  cachexia,  amyloid  degeneration 
of  the  kidneys,  etc.  ;  or,  as  the  dropsy  of  obstructed  circulation, 
resulting  from  diseases  of  the  heart,  emphysema  and  cirrhosis  of 
the  lungs  ;  or,  finally,  as  the  result  of  circumscribed  obstruction 
in  the  laryngeal  veins,  through  compression  of  the  superior  and 
inferior  thyroid  veins  ;  or,  further,  of  the  facial  vein,  or  even  the 
internal  jugular  and  the  innominate  veins.  The  oedema  will  be 
unilateral  or  bilateral,  according  to  the  site  and  extent  of  the 
hindrances  to  the  circulation.  Such  compression  may  be  pro- 
duced by  enlargement  of  the  thyroid  gland,  swelling  of  the 
lymphatic  and  salivary  glands,  by  new  formations  about  the 
neck,  aneurism  of  the  aorta,  etc. 

As  a  general  rule,  dropsy  of  the  soft  parts  about  the  laryngeal 
entrance,  the  result  of  hydrsemia  or  obstructed  circulation,  is  not 
observed  as  often  as  the  inflammatory  serous  or  sero-purulent 
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infiltration  of  the  submucosa,  following  inflammations  and  sup- 
purations in  the  larynx  itself  or  in  its  vicinity. 

The  general  experience  on  this  subject  seems  to  be  contra- 
dicted by  the  collection  of  cases  which  von  Hoffmann  has  made 
from  the  post-mortem  reports  of  the  Charite  Hospital  from  1869 
to  1871,  inasmuch  as  local  diseases  were  found  but  ten  times  in 
thirty-three  cases  of  laryngeal  oedema.  They  were  distributed 
as  follows :  phlegmon  of  the  neck,  3  ;  fracture  of  the  thyroid 
cartilage,  1 ;  laryngeal  diphtheria  in  variola,  1 ;  syphilitic  ulcer- 
ation of  the  neck,  1 ;  tuberculous  ulceration  of  the  larynx,  2 ; 
laryngeal  ulceration  with  bed-sores,  2.  On  the  other  hand,  the 
23  cases  occurring  with  general  diseases  were  as  follows :  with 
disease  of  the  heart,  9  ;  nephritis,  8 ;  uterine  thrombophlebitis, 
1 ;  puerperal  septicaemia,  1 ;  pulmonary  phthisis,  1  ;  pulmonary 
emphysema,  1  ;  pulmonary  emphysema  with  parenchymatous 
nephritis,  2.  We  must  remember,  however,  that  the  entire  num- 
ber of  observations  is  still  too  small,  and  especially  that  it  does 
not  include  cases  of  oedema  from  wounds,  foreign  bodies,  cauteri- 
zation, scalding,  perichondritis,  etc. 

As  regards  the  age  and  sex  of  those  attacked,  the  great  vari- 
ety of  etiological  conditions  precludes  the  establishment  of  any 
general  principle.  We  can  only  say  that  the  larger  number  of 
cases  is  liable  to  occur  during  middle  age,  because  the  above- 
mentioned  causes  of  phlegmonous  laryngitis  are  then  most  fre- 
quent, and  that  the  male  sex  is  the  most  exposed,  owing  to  the 
numerous  injuries  incident  to  the  pursuits  followed  by  men.  The 
statistics  of  Sestier,  compiled  without  any  reference  to  the  pri- 
mary processes,  also  correspond  to  this  view,  as  he  found  the 
period  of  greatest  frequency  of  the  disease  to  be  between  the  ages 
of  eighteen  and  lifty,  and  that  131  cases  out  of  187  were  in  men. 


Pathology. 

Anatomical  Changes. 


As  a  matter  of  course,  the  anatomical  condition  varies — quite 
independently  of  the  primary  affection — according  to  the  inten- 
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sity,  the  extent  and  the  duration  of  the  inflammation,  and  of  the 
cedematous  infiltration. 

In  diffuse  submucous  laryngitis,  running  an  acute  course^ 
the  soft  parts  about  the  entrance  of  the  larynx  are  found  more  or 
less  uniformly  swollen,  especially  the  lax  duplicature  of  the 
arj'^teno-epiglottidean  ligament,  so  rich  in  connective  tissue. 
Next  in  frequency  comes  the  submucous  tissue  of  the  epiglottis 
or  of  the  false  vocal  cords,  more  rarely  that  of  the  true  vocal 
cords  and  of  the  parietal  walls  below  them.  The  mucous  mem- 
brane over  the  portions  infiltrated  is  tensely  stretched  and  more 
or  less  reddened  according  to  the  grade  of  the  inflammation.  The 
aryteno-epiglottidean  folds,  which  are  especially  affected,  swell 
up  to  great,  round,  tense,  or  flabby  rolls,  which,  together  with 
the  misshapen,  tumefied  epiglottis,  diminish,  to  a  greater  or  less 
extent,  the  calibre  of  the  laryngeal  entrance.  The  fluid  infiltrat- 
ed is  either  purely  serous,  clear  and  yellowish  in  color,  or  more 
gelatinous,  flowing  but  slowly  or  not  at  all  on  an  incision  being 
made  into  the  soggy  tissue,^  or  it  may  be  more  sero-purulent ; 
or,  finally,  quite  purulent. 

Spreading  of  the  inflammatory  swelling  upwards,  to  the  soft 
parts  of  the  pharynx,  is,  as  a  rule,  rare,  and  when  it  occurs  is 
usually  the  result  of  erysipelas,  suppuration  of  the  cellular 
tissue,  etc. 

The  oedema  is  very  often  limited  to  the  aryteno-epiglottidean 
folds  ;  it  is  frequently  more  marked  on  one  side  than  on  the 
other,  which  points  to  a  one-sided  course  of  the  submucous  in- 
flammation. 

In  rare  instances  there  is  an  infiltration  of  the  siibmucous  tis- 
sue of  the  meal  cords  tJiemselves  producing  stenosis.  A  very 
significant  case  of  the  kind  has  been  reported  by  Kisch.'  It  is  of 
peculiar  interest,  too,  because  the  author  was  permitted  to  ob- 
serve the  anatomical  changes  within  ten  minutes  after  death,  the 
larynx  having  been  removed  for  that  purpose. 

'  In  twenty-three  post-mortem  examinations,  Sestier  saw  the  fluid  flow  out  freely, 
without  any  or  with  but  slight  pressure,  in  ten  cases,  on  an  incision  being  made ;  in  six 
cases  but  a  scanty  amount  of  fluid  was  evacuated,  on  repeated  pressure  ;  in  seven  there 
was  no  flow  whatever,  the  material  infiltrated  being  of  gelatinous  consistency  or  appear- 
ing coagulated. 

'  Berliner  kUn.  Wochenschrift,  1866,  No.  33. 
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The  patient,  a  strong  man — formerly  a  soldier,  and  now  a  night-watchman— had 
been  complaining  for  three  days  of  a  simi)le  laryngeal  catarrli,  when,  on  returning 
to  an  overheated  room  after  a  cold  night's  service,  he  was  soon  attacked  with  slight 
dyspnoea.  This  increased  rapidly.  At  eleven  o'clock  a.  m.  Dr.  Risch  found  that 
there  was  already  a  liigh  grade  of  laryngeal  stenosis.  He  drove  home  in  haste  to 
get  instruments  for  tracheotomy,  and  on  his  return  (fifty-five  minutes  later)  found 
the  man  dead.  ' '  After  my  departure,"  says  Risch,  "  the  man  moved  about,  sometimes 
sitting,  sometimes  lying  down,  again  going  to  the  window  to  look  for  me.  Then 
he  said,  in  a  rough  voice,  which  frightened  tho.se  about  him,  that  I  would  be  too 
late ;  soon  after  that  he  became  very  wild,  often  clutched  furiously  at  liis  throat 
then  he  leaped  up,  fell  in  a  heap  and  began  to  rattle." 

Examination  of  the  larynx,  which  was  immediately  removed,  showed  inflam- 
matory ajdema  of  the  epiglottis  (the  anterior  surface),  the  arytcno-epiglottidean 
folds,  the  false  and  the  true  vocal  cords,  evidently  resulting  from  simple  catarrhal 
laryngitis.  Two  tensely  swollen  f (jlds,  beginning  to  the  right  and  left  of  the  epi- 
glottis, ran  to  the  arytenoid  cartilages,  receiviTig  a  deep  impression  from  the  superior 
cornua  of  the  tliyroid  cartilage.  These  folds  were  the  cedematous  aryteno-epiglot- 
tidean  ligaments,  their  posterior  halves  being  pressed  closely  together,  so  that  when 
they  were  drawn  apart,  their  internal  surfaces  were  found  to  he  irregularly  flattened. 
The  opening  constituting  the  mouth  of  the  larynx  measured  two-tenths  of  an  inch 
antero-posteriorly  and  three-tenths  of  an  inch  laterally.  The  blunt  ends  of  the  folds 
lay  barely  two-tenths  of  an  inch  below  the  tips  of  the  superior  comua.  The  bases 
of  the  same  fully  filled  the  space  between  the  tips  of  the  arytenoid  cartilages  and  the 
point  of  union  of  the  superior  cornua  with  the  thyroid  cartilage  ;  posteriorly  they 
bulged  over,  and  passed  into  the  likewise  infiltrated  mucous  membrane  of  the  aryte- 
noid cartilages,  forming  at  the  same  time  grotesque  welts  or  rolls.  From  here  the 
submucous  infiltration  extended  into  the  pharynx  as  far  as  to  the  middle  of  the  pos- 
terior wall  of  the  plate  of  the  cricoid  cartilage. 

In  the  cavity  of  the  larynx,  at  each  side  of  the  opposing  surfaces  of  the  rolls 
formed  by  the  swollen  aryteno-epiglottidean  ligaments,  there  were  two  tense  folds, 
or  rather  strips  of  mucous  membrane,  extending  downwards,  as  follows :  one  strip 
on  each  side  ran  down  to  a  very  prominent  roll,  four-fifths  of  an  inch  long  by  three- 
tenths  of  an  inch  broad,  which  took  the  place  of  the  false  vocal  cord.  A  similar 
strip  on  each  side  ran  down  to  the  corresponding  true  vocal  cord,  or  rather  to  a  roll 
one  inch  and  one-tenth  long  by  four-tenths  of  an  inch  broad,  occupying  the  place  of 
the  cord.  Of  these  four  rolls,  the  upper  two  lay  in  close  contact  with  oue  another, 
while  the  lower  tioo  {the  swollen  true  weal  cords)  were  flattened  against  one  anotJwr  to 
the  extent  of  a  fifth  of  an  inch  {in  breadth),  thus  hermetically  closing  the2MSsage. 

The  color  of  the  rolls  which  narrowed  the  mouth  of  the  larynx,  as  well  as  of  the 
strips  running  from  here  downwards,  was  a  bright  yellow ;  that  of  the  false  and 
true  vocal  cords,  which  shone  as  if  varnished,  was  yellow,  with  a  tinge  of  green. 
On  being  incised,  all  these  rolls  were  found  to  contain  watery,  quite  coloriess  serum. 
The  portions  lying  between  them,  most  of  which  were  infiltrated,  were  of  a  pa  e 
rose  color.    There  was  no  cedematous  swelling  below  the  vocal  cords  ;  the  mucou 
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membrane  was  reddish  and  marbled,  and  covered  with  a  sticky  secretion.  None  of 
the  laryngeal  muscles  were  discolored  or  infiltrated,  but  'they  all  showed  a  good  red 
color  and  firm  fibres. 

Evidently,  in  tliis  case,  tlie  cedema  of  the  upper  portions  had  extended  rapidly 
to  the  vocal  cords,  and  had  produced  death  by  suffocation,  through  the  enormous 
swelling  of  the  latter.  This  coincides  with  the  fact  tliat  the  voice  was  at  first  clear 
and  afterwards  alarmingly  rough,  and  with  the  sudden  death. 

(Edema  below  tlie  cords  is  no  less  rare  than  that  of  the  cords. 
It  was  first  mentioned  by  Sestier,  was  designated  as  cedeme 
sonsglottique  by  Cruveilhier,  and  more  recently  has  been  again 
described  by  Gibb,  according  to  whom,  it  has  also  been  observed 
by  Riissel  and  others.  Extension  of  the  submucous  infiltration 
to  the  trachea  seems  to  be  equally  uncommon.  Sestier  found 
oedema  of  the  trachea  only  seven  times  among  one  hundred  and 
thirty-two  cases  of  oedema  of  the  upper  air-passage  (1.  c,  p.  55). 

In  non-injiammatory  cedema  there  is  no  injection  and  swelling 
of  the  mucous  membrane  ;  the  cedematous  portions  are  pale,  or 
pale  red,  translucent,  and  flabby. 

Phlegmonous  inflammation  of  the  submucous  connective  tis- 
tue,  terminating  in  tJie  formation  of  circumscribed  abscesses, 
originates  by  far  the  most  frequently  in  perichondritis.  Still, 
rare  instances  of  laryngeal  abscess  do  occur,  in  which  some  trau- 
matic injury,  over-exertion  of  the  larynx,  rheumatic  or  catarrhal 
influences  must  be  considered  as  the  cause,  or  in  which  no  cause 
at  all  can  be  assigned. 

The  seat  and  extent  of  abscess  formation  is  very  various. 
Abscesses  are  most  frequently  one-sided,  on  the  outer  or  inner 
surface  of  the  cartilaginous  framework  of  the  larynx,  especially 
at  the  base  of  the  epiglottis,  on  the  arytenoid  cartilages,  in  the 
sinus  pyriformis,  on  one  of  the  plates  of  the  thyroid  cartilage  or 
in  one  aryteno-epiglottidean  ligament.  The  inflammatory  swell- 
ing of  the  submucous  and  mucous  tissue  is  greater  or  less  in 
degree,  according  to  the  extent  and  acuteness  of  the  process. 
During  the  progress  of  the  suppuration  oedema  of  the  epiglottis 
and  of  the  aryteno-epiglottidean  folds  is  frequent  enough,  and  so 
also  is  cedematous  infiltration  of  the  cellular  tissue  of  the  neck, 
if  the  abscess  is  on  the  outer  surface  of  the  larynx.  The  region 
corresponding  to  the  seat  of  the  abscess  is  more  or  less  strongly 
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prominent.  The  spontaneous  escape  or  the  artificial  evacuation 
of  the  pus  occurs,  according  to  the  seat  of  the  abscess,  outwards 
or  inwards,  into  the  larynx,  pharynx,  or  oesophagus. 

The  termination  of  phlegmonous  inflammation  in  diffuse  sup- 
pioration  and  in  icliorization  seems  to  be  very  rare,  especially  as 
a  primary  affection.  So  far  as  I  know,  the  only  case  observed  is 
that  of  Cruveilhier,'  which  is  to  be  given  more  in  detail  further  on. 
Here  there  vras  a  primary  and  very  extensive  suppurative  infiltra- 
tion of  the  submucous  tissue  and  of  the  mucous  membrane  on 
the  aryteno-epiglottidean  folds,  the  epiglottis,  the  contiguous  por- 
tions of  the  pharynx  and  the  base  of  the  tongue,  and  at  some 
points  the  mucous  membrane  was  exfoliated.  This  termination 
may  be  somewhat  more  frequent  in  acute  infectious  diseases, 
where  the  connective  tissue,  infiltrated  with  pus,  may  undergo 
ichorous  degeneration,  and  the  mucous  membrane,  over  a  consid- 
erable area,  may  become  necrotic.  The  infiltration  of  pus  may 
extend  to  the  submucous  connective  tissue  of  the  fauces  and 
pharynx,  as  well  as  to  the  inter-muscular  and  subcutaneous  cel- 
lular tissue  of  the  neck  (Rokitansky).  Ichorous  degeneration 
and  death  are  here  the  rule,  and  the  case  of  Pollock,'  in  which  life 
was  saved  by  tracheotomy,  in  spite  of  the  obstacles  to  success 
presented  by  purulent  infiltration  of  the  soft  parts  of  the  neck, 
may  be  regarded  as  exceptional. 

GJironic  submucous  laryngitis,  chronic  cedema,  is  almost 
always  a  circumscribed  affection,  limited  to  certain  parts,  and  is 
associated  with  the  slow  processes  of  ulceration  which  penetrate 
deep  to  the  perichondrium  and  the  cartilage,  especially  those  of 
a  phthisical  character,  with  the  insidious  forms  of  perichondritis 
laiyngea  circumscripta,  and  with  ulcerative  new  formations. 
The  favorite  seat  of  this  chronic  oedema  is  the  arytenoid  carti- 
lages (on  one  or  both  sides  in  unilateral  or  bilateral  perichondritis 
of  the  processus  vocalis),  the  false  vocal  cords,  etc.  The  submu- 
cous connective  tissue  is  not  only  infiltrated,  but  also  hyperplas- 
tically  thickened ;  so  is  the  perichondrium.  The  raucous  mem- 
brane is  likewise  hypertrophied  and  more  or  less  injected. 


'  Anatomie  pafchologique,  Tom.  I.  Livr.  V.  PI.  II.  Fig.  1. 
"In  Gibb,  1.  c,  p.  235. 
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Symptomatology. 

The  manifestations  of  submucous  laryngitis  and  of  simple 
non-infiammatoiy  oedema  vary  much,  according  to  the  seat  and 
the  extent  or  intensity  of  the  process. 

Highly  acute  diffuse  infiltration  runs  its  course  under  the 
most  stormy  manifestations,  and  may  cause  death  witliin  a  few 
hours,  or  even  minutes,  through  closure  of  the  laryngeal  entrance, 
if  the  right  help  is  not  afforded  at  the  right  time.  This  highly 
acute  course  may  be  seen  in  oedema  from  wounds  of  the  larynx, 
from  foreign  bodies  that  have  punctured  it,  from  scalds,  and 
cauterizations.  Hyperacute  inflammation  most  rapidly  leads  to 
such  great  swelling  of  the  soft  parts  about  the  laryngeal  entrance, 
that  the  access  of  atmospheric  air  to  the  lungs  is  very  soon  re- 
stricted to  the  last  degree. 

As  a  prototype  of  this  hyperacute  course.  Boerhaave's  case,  as  mentioned  by  van 
Swieten,  is  generally  cited.  A  gentleman,  wlio  was  engaged  at  a  dinner-party,  sud- 
denly spoke  in  an  altered  voice,  which  those  who  were  at  the  table  with  him  took 
as  an  evidence  of  pain.  After  a  few  minutes  of  dyspnoea,  he  sank  to  the  floor,  dead. 
Post-mortem  examination  showed  oedema  of  the  larynx. 

•I  have  had  occasion  to  see  several  such  cases,  two  of  which  were  seen  after  death. 
A  laborer,  returning  from  liis  work  very  hungry,  greedily  swallowed  his  soup, 
containing  chopped-up  portions  of  meat.  He  was  suddenly  seized  with  extreme 
dyspnoea,  and  died  Ijefore  I  reached  him.  Post-mortem  examination  showed  oedema 
of  the  glottis  from  a  pointed  piece  of  bone,  the  end  of  which  had  thrust  itself  into 
the  walls  of  the  laryngeal  entrance. 

A  second  case — sudden  death  from  oedema  of  the  glottis  by  spearing  of  the  walls 
of  the  laryngeal  ventricle  with  a  piece  of  the  rib  of  a  tobacco-leaf — has  been  given 
above. 

In  a  thu'd  case,  that  of  a  young  man,  seventeen  years  old,  a  piercing  pain  in  the 
throat,  with  violent  desire  to  swallow,  and  quickly  supervening  symptoms  of 
laryngeal  stenosis,  followed  immediately  upon  the  eating  of  some  bread ;  and  the 
patient  came  running  to  me  in  tlie  greatest  distress  and  with  great  dyspnoea,  believ- 
ing that  he  had  swallowed  a  needle  with  the  bread,  and  that  it  was  sticking  in  his 
throat.  Laryngoscoi)ic  examination  showed  not  only  dark  red  injection  of  the 
mucous  membrane  of  the  laryngeal  entrance,  and  serious  oedema  of  the  right  aryteno- 
epiglottidean  fold,  but  also  a  little,  black,  foreign  body  in  the  right  sinus  pyriformis, 
which,  on  being  extracted  with  the  laryngeal  forceps,  proved  to  be  a  hard,  i)ointed 
splinter  of  wood,  about  a  fifth  of  an  inch  long.  In  this  case  barely  fifteen  minutes 
had  elapsed  from  the  moment  of  the  entrance  of  the  splinter  to  its  extraction,  and 
yet  the  inflammatory  injection  and  swelling  were  ali'eady  quite  considerable. 
VOL.  "VIL— 51 
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The  observation  of  Cniveilliier  s,  referred  to  above,  of  acute 
primary  phlegmonous  laryngitis  terminating  in  diffuse  j)uruleiit 
■infiltration  of  the  mucous  and  submucous  tissues,  ])ro])ei-ly  be- 
longs here. 

A  man,  fifty-six  years  of  age,  was  taken  acutely  sick  with  languor,  pain  in  the 
neck,  and  fever.  On  the  third  day  the  pain  in  the  neck  was  more  severe,  the  palate 
reddened  and  swollen,  and  speech  interrupted  (venesection).  At  evening  laryngeal 
dyspnoea  supervened  almost  to  the  jjoint  of  suffocation  ;  the  voice  was  hoarse  and 
croup-like,  and  there  was  inci  eased  swelling  of  the  i)alatine  arches  and  velum.  (Thirty 
leeches.)  On  the  morning  of  the  fourth  day,  jjain  in  the  neck,  dyspnoea  and  angina 
had  disappeared,  and  the  voice  was  nearly  normal.  At  evening  difficult,  whistling 
respiration  returned,  with  hoarseness  auol  delirium.  On  the  fifth  clay  his  condition 
was  the  same,  and  he  died  at  noon. 

Post-mortem  :  The  aryteno-epiglottidean  folds  were  enormously  swollen,  their 
inner  surfaces  touching  one  another  and  only  leaving  a  narrow  passage  for  air 
at  their  posterior  portion.  These  folds,  as  well  as  the  mucous  membrane  of  the 
posterior  surface  of  the  larynx,  the  adjoining  portions  of  the  jJharynx,  the  base  of 
the  tongue  and  the  epiglottis,  were  of  a  whitish-yellow  color,  the  mucous  mem- 
brane everywhere  appearing  as  if  saturated  with  j)us,  the  submucous  tissue  every- 
where infiltrated  with  pus,  M'hich,  however,  nowhere  ran  together  into  an  abscess. 
The  mucous  membrane  Avas  exfoliated  at  some  points  ;  the  vocal  cords  and  tliat  por- 
tion of  the  larynx  lying  below  the  glottis  were  quite  normal. 

Cases  of  secondary  phlegmonous  laryngitis,  running  a  sim- 
ilar course,  resulting  from  erysipelas^  are  rejDorted  b}^  Ryland 
(1.  c,  pp.  69  and  73)  and  by  Porter. '  With  reference  to  the  anatom- 
ical characteristics  and  clinical  course  of  laryngitis  in  er3rsii> 
elas,  an  essential  distinction  will  have  to  be  drawn  between  the 
laryngitis  which  occurs  in  primar}'',  sporadic;  erysipelas  of  the 
face,  and  that  which  accompanies  the  erysipelas  sometimes  en- 
demic in  hospitals,  which  usually  attacks  wounds,  being  inalig- 
nant  in  its  course,  with  a  tendenc}^  to  pitrulent  infiltration.  The 
cases  reported  by  Porter  from  the  Dublin  hospitals  (1835  and 
1836)  seem  to  have  been  of  the  latter  variety.  The  fever  Avas  of 
an  asthenic,  typhoid  type,  the  submucous  connective  tissue  of 
the  larynx  was  infiltrated  with  gangrenous  ichor,  and  the  termi- 
nation was,  in  all  cases,  fatal. 

The  acute  laryngitis,  not  unfrequently  met  with  in  cases  of 
sporadic,  primary  erysipelas  of  the  head,  and  which  is  of  but 

'  Observations  on  the  Surgical  Pathology  of  the  Larynx  and  Trachea,  etc.  Dublin. 
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slightly  marked  phlegmonous  character,  usually  runs  a  favor- 
able com-se.  The  foUowmg  instance,  observed  by  Tiii-ck  (Klinik, 
p.  161),  may  serve  as  a  type  of  this  catarrhal  laryngitis,  v^^itli 
moderate  oedema,  occurring  in  erysipelas. 

A  woman,  forty-six  years  of  age,  had  erysipelas  of  the  face  with  difficulty  of 
swallowing,  hoarseness,  and  some  dysijnoea,  the  imlatine  arches  and  tonsils  being 
but  slightly  inflamed.  Tlie  tissues  investing  the  left 
cartilage  of  Wrisberg  and  that  of  Santorini  were 
greatly  swollen.  The  visible  poi'tion  of  the  left  false 
cord  was  moderately  reddened  and  swollen,  and 
thereby  tlie  anterior  and  only  visible  portion  of  the 
true  cord  was  partly  covered.     The  left  arytenoid  fiq.  i. 

cartilage  was  completely  immovable :   so,  also,  was       rhicgmoiious  laryngitis  in 

1         J  1        )  )  erysipelas  of  the  head.  After 

the  left  vocal  cord,  which  was  set  somewhat  in-  Turck. 
wards.    The  posterior  surface  of  the  epiglottis  as  well 

as  the  greater  part  of  the  i-emaining  mucous  membrane  of  the  larynx  was  only 
very  moderately  reddened. 

Under  the  use  of  ice-jjills  and  tlie  mixtura  oleosa  the  difficulties  sul^sided,  and 
tlie  hoarseness  disappeared  in  the  thkd  week.  The  diminution  of  the  swelling  and 
the  return  of  mobility  of  the  left  arytenoid  cartilage  and  left  vocal  cord  followed 
gradually.  On  the  tM'enty-fif  tli  day  the  patient  was  dismissed.  The  redness  and 
swelling  were  still  considerable ;  mobility  was  entirely  restored.  On  the  forty-third 
day  the  mucous  membrane  was  quite  pale  and  the  swelling  was  reduced  to  a  mini- 
mum. 

In  these  extremely  acute  cases  a  chronic  laryngeal  affection 
often  exists  previous  to  the  fatal  catastrophe.  Violent  manifes- 
tations of  submucous  infiltration  appear  on  slight  irritation  of 
the  larynx  ;  for  instance,  loud  speaking,  etc.  Often  (enough  a 
slight  degree  of  oedema  may  have  previously  existed  without 
a,ny  symptoms,  and  only  be  developed  to  a  dangerous  extent  by 
the  mechanical  or  other  irritation. 

An  instructive  case  of  this  kind,  which  might  find  a  parallel 
in  any  large  hospital,  is  communicated  b}^  Ruehle  (1.  c,  p.  157). 

A  patient,  convalescent  from  exantlieniatous  typhus,  had  already  left  his  bed, 
when  an  abscess  appeared  under  the  left  stemomastoid  muscle.  It  was  evacuated 
i)y  an  incision  on  the  fifth  day,  the  pus  being  normal.  On  the  afternoon  of  the 
same  day  the  patient  had  visitors,  and  talked  for  a  considerable  time  with  a  loud 
and  clear  voice.  Suddenly,  after  having  a  little  while  before  taken  a  drink  of 
water,  he  sank  back  in  his  bed,  and  died  before  any  hel])  could  reach  him.  Post- 
mortem examination  showed  notable  cedema  of  the  epiglottis  and  aryteno-epiglot- 
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ticlean  folds,  as  well  as  of  the  ventricle  of  Morgagni,  and  a  somewhat  reddened 
mucous  membrane.  The  cavity  of  the  abscess  in  the  neck  was  quite  empty,  the 
surrounding  connective  tissue  oedematous. 

Cases  of  laryngeal  CEdema  ending  tlius  suddenly  in  deatli 
may  also  occur  among  convalescents  who  are  very  much  re- 
duced in  strength,  even  without  any  demonstrable  cause,  and 
especially  without  any  previous  laryngeal  affection.  This  is 
particularly  the  case  after  typhus,  during  the  course  of  Bright's 
disease,  of  tumors  of  the  mediastinum,  aortic  aneurism,  etc. 
(Consult  Sestier  and  Emmet.') 

Ruehle  (1.  c,  p.  153)  observed  a  case  of  intra-laryngeal  oedema  riuining  a  very 
acute  coruse  in  a  patient  with  aortic  aneurism  ;  tracheotomy  removed  the  danger  of 
suffocation,  and  through  the  gaping  tracheal  wound  the  oedematous  rolls  above  were 
seen  crowding  downwards.  The  canula  was  removed  after  thirteen  days.  In  con- 
sequence of  repeated  hemorrhages  from  the  aneurism  which  penetrated  into  the 
oesophagus,  the  patient  died  on  the  twentieth  day.  Post-mortem  examination  showed 
moderate  oedema  remaining  in  the  ventricle  of  Morgagni  without  any  other  changes 
in  the  larynx,  and  an  aneurism  of  the  aorta  of  the  size  of  a  goose's  egg,  situated 
behind  the  point  of  origin  of  the  left  subclavian  artery,  which  had  penetrated  into 
the  oesophagus  two  inches  below  the  cricoid  cartilage.  No  light  was  thrown  on  the 
pathogenesis  of  the  alarming  laryngeal  oeoTema. 

Diffuse  submucous  infiltration  often  runs  a  more  subacute 
course,  developing  slowly  during  days  or  weeks,  causing  no 
laryngeal  stenosis,  or  only  a  moderate  degree  thereof,  and  often 
receding  again  without  having  produced  any  symptoms  that 
caused  concern.  Without  laryngoscopic  examination  this  sub- 
acute laryngeal  oedema  escapes  diagnosis,  and  often  sui-prises  us, 
as  an  unexpected  accompanying  condition,  on  post-mortem  ex- 
amination, when  death  has  resulted  from  the  primary  affection. 
Still,  as  has  ali-eady  been  stated,  such  subacute  infiltration  not 
rarely  develops  under  very  slight  ii-ritation  to  the  highest  grade 
of  swelling  and  laryngeal  stenosis. 

2.  TJlc  circumscribed  form  of  phlegmonous  laryngitis,  which 
leads  to  abscess  formation,  sometimes  runs  its  course  very  acute- 
ly within  a  few  days,  sometimes  more  slowly,  especially  wlieu  it 
has  its  seat  on  the  external  surface  of  the  larynx.  The  seat,  in- 
tensity and  extent  of  the  inflammatory  oedema,  following  the 

'  Amer.  Jour,  of  Med.  Sciences,  July,  185C. 


I 


SYMPTOMATOLOGY,  805 

progressive  abscess  formation  in  the  submucous  or  subcutane- 
ous cellular  tissue,  essentially  determine  the  picture  which  the 
disease  is  to  present.  If  a  laryngeal  abscess  is  developed 
about  the  entrance  of  the  larynx,  the  picture  of  acute  laryngeal 
stenosis  may  appear  so  suddenly  and  be  so  predominant  that 
nothing  but  laryngoscopic  inspection  can  determine  with  any 
certainty  the  point  of  origin  of  the  disease. 

As  a  general  rule,  suppurative,  cu-cumscribed,  phlegmonous 
laryngitis  in  the  interior  of  the  larynx  runs  its  course  with  a 
moderate  fever,  a  pricking  pain  at  a  definite  spot,  which  is  in- 
creased by  the  act  of  swallowing  and  by  pushing  the  larynx 
iibout,  and  a  moderate  disposition  to  cough.  Laryngoscopic  exa- 
mination shows  a  circumscribed  arching  of  the  abscess  walls,  with 
strong  injection  of  the  mucous  membrane  over  it  and  in  its  vicin- 
ity ;  touching  the  abscess  with  the  laryngeal  sound  increases  the 
pain.  If  the  abscess  is  seated  immediately  above  or  below  a 
vocal  cord,  the  movements  of  the  latter  cease.  As  the  abscess 
approaches  its  period  of  rupture,  the  pain,  and  especially  the 
dyspnoea,  is  increased  through  the  growing  oedema  of  the  soft 
parts  about  the  laryngeal  entrance.  The  rupture  of  the  abscess, 
if  death  has  not  previously  supervened  through  stenosis,  or  relief 
been  alforded  by  an  incision,  is  accompanied  by  strong  manifes- 
tations, a  sense  of  suffocation  and  retching.  With  the  escape  of 
pus  the  storm  is  speedily  quieted. 

The  seat  of  the  abscesses  reported  in  the  cases  scattered  throughout  literature  is 
■very  varied.  They  have  been  found  at  the  base  of  the  epiglottis  (Doring),  at  the 
free  end  of  the  epiglottis  (Lewin,  Tobold),  on  one  arytenoid  cartilage  (Gottstein, 
Schnitzler),  on  the  left  half  of  the  cricoid  cartilage  (Tiirck),  in  the  aryteno-epiglot- 
tidean  folds  (Tobold) ,  in  the  ventricle  of  Morgagni  (Berger). 

If  there  is  great  oedema  of  the  surrounding  parts,  it  may  be 
very  difficult  to  arrive  at  a  diagnosis ;  and  even  when  we  succeed 
in  reaching  and  evacuating  the  collection  of  pus,  the  question  of 
wlietlier  the  abscess  owes  its  origin  to  primary,  phlegmonous 
laryngitis,  or  to  perichondritis,  usually  remains  unsettled. 

Those  laryngeal  abscesses  formed  on  the  outer  surface  of  the 
larynx  (the  thyroid  and  cricoid  cai-tilages)  are  in  general  of 
much  less  serious  character.  Still,  the  case  reported  by  Ruehle 
(1.  c,  p.  167),  in  which  an  abscess  on  the  outer  surface  of  the 
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left  plate  of  the  thyroid  cartilage  led,  previous  to  its  opening,  to 
CBdema  of  the  larynx  (which,  it  is  true,  rapidl}^  subsided  alter 
evacuation  of  the  pus),  shows  how  serious  the  disturbances  nia}- 
be,  even  here. 

Circumso'ihed,  cJironic^submucous  larynrjitia — chronic  oedema 
— which,  as  stated  above,  is  associated  with  deep  ulceration  pene- 
trating to  the  perichondrium,  especially  to  that  of  the  arytenoid 
cartilages,  either  causes  the  patient  no  subjective  annoyances,  or 
gives  him  the  sensation  on  swallowing  of  having  a  foreign  sub- 
stance in  his  throat,  or  causes  fits  of  strangling  to  accompany 
swallowing,  portions  of  fluid  passing  into  the  larynx,  owing  to 
imperfect  closure  of  its  entrance.  The  situation  of  things  is  first 
revealed  by  a  laryngoscopic  examination.  The  region  of  one 
arytenoid  cartilage  and  corniculum  (seldom  of  both)  is  uniformly 
swollen,  the  swelling  is  pale,  pale-blue,  or  pale-red,  and  feels 
tolerably  resistant  on  being  touched  with  the  sound.  The  ulcer 
lying  at  the  foundation  of  the  chronic  oedema  is  often  not  to  be 
discovered,  if  it  is  seated  on  the  inner  surface  of  the  arytenoid 
cartilage,  immediately  over  the  vocal  process.    On  post-mortem 

examination  we  often  find  a  very  small 
ulcer,  from  which  the  probe  passes  in 
■    to  the  necrotic  spot  on  the  arytenoid. 
r      These  chronic  submucous  swellings  or 
CBdemas  persist,  quite  unchanged,  for 
montlis  ;  they  may  slowly  increase  in 
Chronic  laryngeal  cedema,        2ixe?L,  seldom  diminishing.     In  some 

cases  they  terminate,  especially  on  acute  exacerbations  of  peri- 
chondritis or  necrosis  of  the  cartilage,  in  acute  submucous  infil- 
tration presenting  the  picture  of  the  most  violent  form  of  laryn- 
geal oedema. 

Analysis  of  the  most  Important  Symptoms. 

The  symptom  which  is  usually  the  first  to  appear,  and  soon 
crowds  all  others  into  the  background,  is  laryngeal  dyspnoea, 
the  prevention  of  inspiration  by  the  laryngeal  stenosis,  and  espe- 
cially by  the  longitudinal  rolls  or  welts  which  lie  in  the  way  and 
are  formed  of  the  aryteno-epiglottidean  folds,  or  by  the  irregu- 
larly swollen  epiglottis.    This  laryngeal  dyspnoea  is  at  first 
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generally  inspii'atoiy  alone,  while  the  expiiatoi y  stream  of  air 
passes  the  larynx  without  any  difficulty.  This  inspiratory  char- 
acter of  the  earlier  dyspnoea  depends  upon  the  valve-like  press- 
ing inwards  and  against  one  another  of  the  aryteno-epigiottidean 
folds  by  the  pressure  of  the  column  of  air  from  without,  whereby 
they  are  also  pressed  against  the  false  vocal  cords  and  the  epi- 
glottis ;  whereas  the  expiratory  stream  of  air  pushes  them  apart 
and  towards  the  rear,  thus  leaving  the  passage  free.  The  mech- 
anism of  this  action,  which  was  first  demonstrated  by  Lisfranc 
on  the  body  of  a  person  who  liad  died  of  lar3-ngeal  oedema,  is, 
however,  of  more  theoretical  than  practical  interest,  as  the  purely 
inspiratory  character  of  the  dyspnoea  does  not  last  long,  but  is 
soon  associated  with  expiratory  difficulty,  too,  owing  to  the 
increased  swelling  of  the  aryteno-epigiottidean  folds  rendering 
them  motionless,  as  well  as  to  the  swelling  of  the  epiglottis  and 
superior  cords.  Furthermore,  inspiratory  dyspnoea,  while  it 
lasts,  is  by  no  means  characteristic  of  oedema  alone,  and  there- 
fore cannot  determine  the  diagnosis. 

Laryngeal  stridor  varies  in  intensity  according  to  the  grade 
of  swelling  of  the  soft  parts.  In  the  highest  grades  of  nar- 
rowing of  the  glottis,  the  stridor  can  be  heard  afar  off  ;  and 
the  other  symptoms  of  laryngeal  stenosis  also  reach  their  highest 
intensity,  such  as  the  inspiratory  descent  of  the  larynx,  sinking 
inwards  of  the  suprasternal  fossa  and  the  epigastrium,  decreased 
frequency  and  increased  depth  of  the  inspirations,  etc.  The 
flapping  valve  sound  which  Legroux  claims  to  have  heard  in 
inspiration  was  probably  somewhat  theoretically  constructed  on 
the  above-mentioned  valve  theory,  and  may  perhaps  have  been 
caused  by  some  tenacious  secretion.  It  is  evidently  of  no  signifi- 
cance. In  the  lungs,  as  in  all  high  grades  of  laryngeal  stenosis, 
no  vesicular  murmur  can  be  heard,  but  only  the  sound  produced 
in  the  obstructed  larynx. 

An  exhaustive  diagnosis  can  only  be  made  by  means  of 
laryngoscopic  and  digital  examination.  They  determine  the 
degree  and  the  seat  of  swelling,  and  the  question  of  the  presence, 
the  site,  and  the  composition  of  a  foreign  bod}',  or  an  abscess. 

Laryngoscopic  examination  demands  great  skill  and  quickness,  as  the  patient  can- 
not long  maintain  the  necessary  position  of  the  head  and  month  for  an  examination, 
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on  account  of  the  great  dyspnoea.  The  masses  of  mucus  that  gurgle  forth  also 
greatly  interfere  with  the  view— as  is  the  case  in  all  high  degrees  of  laryngeal 
stenosis — less  so,  to  be  sure,  before  tracheotomy  than  after  it,  because  afterwards 
the  inspiratory  and  expiratory  stream  of  air,  wliich  moves  the  foamy  secretion 
away,  is  no  longer  present. 

The  mirror  shows  the  soft  parts  of  the  laryngeal  entrance, 
and  especially  thearyteno-epiglottidean  folds,  the  superior  cords, 
and  the  epiglottis,  as  being  swollen  out  of  all  shape.  The  ary- 
teno-epiglottidean  folds  resemble  rolls  or  welts,  which  touch  one 
another  in  the  median  line  and  are  displaced  inwards.  The  color 
of  the  mucous  membrane  is  deep  red  or  pale  red,  according  to  the 
intensity  of  the  inflammation,  or  it  may  even  be  quite  pale  (per- 
haps because  the  pressure  of  the  infiltrated  fluids  compresses  the 
vessels,  or  because  there  is  oedema  without  inflammation),  and  the 
tension  of  the  swollen  parts  varies,  in  a  corresponding  degree, 
from  a  highly  tense,  stretched  condition  to  a  relaxed  flabb}'^  state. 

Some  typical  images  from  Tiirck' s  ' '  Klinik  ' '  may  here  find 
place. 
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Fig.  .3. 

Traumatic  laryngeal  oedema. 
After  Tiirck. 


Fio.  4. 

Extensive  phthisical  ulceration  of  the  larynx.  A  high 
degree  of  laryngeal  stenosis  from  oedema,  a,  Bight 
aryteno  epiglottidean  fold.  b.  Anterior  division  of  the 
right  vocal  cord.    After  Turck. 
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In  the  absence  of  a  mirror,  or  when  it  is  absolutely  impossible 
to  examine  with  the  mirror,  one  may  inspect  the  upper  portion 

of  the  epiglottis  (seldom  more),  when 
the  tongue  is  well  drawn  out  and  move- 
ments of  retching  are  caused  by  press- 
ing the  spatula  on  to  the  base  of  the 
tongue. 

Digital  examination,  in  the  majority 
of  instances,  gives  information  at  least 
Phlegmonous  laryngitis  with  phthisical  -yvith  rceai'd  to  tile  coudltiou  of  the 

leers,    n,  Epiglotti.s.    6,  Left  aryteno-       •■"^'^  i<^g,tvA.v.. 

epiglottis.    If  the  larynx  lies  high,  and 


Fig.  5. 


ulcers. 

cpiglottideon  fold,  c.  Left  sinus  pyri 
formis.    After  Tiirck. 
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the  examiner  has  a  long  forefinger,  he  will  be  able  also  distinctly 
to  palpate  the  aryteno-epiglottidean  fold. 

The  voice  is  either  normal  or  to  a  greater  or  less  degree  hoarse, 
up  to  the  point  of  complete  loss  of  tone.  The  cough  is  like  a 
smothered  bark,  or  noiseless,  and  the  single  acts  of  coughing  are 
interrupted  by  loud  long-drawn  stridor.  An  annoying  desire  to 
swallow  troubles  the  patient,  and,  on  swallowing,  the  swelling  at 
the  laryngeal  entrance  makes  on  him  the  impression  of  a  foreign 
bod}^ 

The  remote  effect  of  the  insufficient  breathing  on  the  circula- 
tion, the  nervous  system,  etc.,  naturally  varies  according  to  the 
degree  of  laryngeal  stenosis.  When  but  a  moderate  amount  of 
stenosis  exists,  dyspnoea  arises  only  on  movements  of  the  body, 
or  sometimes  in  paroxysms  when  the  body  is  completely  at  rest, 
without  any  apparent  cause  that  might  produce  them.  When 
the  amount  of  stenosis  is  greater,  dyspnoea  is  permanent,  and  is 
still  further  increased  by  accumulations  of  mucus  in  the  laryn- 
geal entrance,  by  swallowing,  speaking,  etc.  Patients  now 
assume  the  standing  or  sitting  posture,  their  arms  resting  on 
their  knees  or  on  a  table,  and  breathe  with  the  greatest  effort ; 
sometimes  they  walk  up  and  down  in  the  greatest  unrest.  The 
pulse  is  fi-equent,  exceedingly  small  and  soft.  The  skin  is  pale, 
cool,  covered  with  sweat,  the  lips  livid,  the  face  turgid,  the  eye- 
balls protruding,  and  the  conjunctiva  injected  with  venous 
blood. 

Terminations  and  Prognosis. 

The  termination  of  phlegmonous  laryngitis  may  be  favorable 
when  the  grade  of  its  development  is  slight  and  the  primary 
inducing  cause  has  ceased.  The  submucous  infiltration,  if  it  is 
serious  in  character,  is  then  quickly  reabsorbed  ;  if  it  is  puru- 
lent, it  may  break  through  the  mucous  membrane.  We  cannot 
determine  at  present  whether  this  favorable  termination  is  fre- 
quent, as  there  has  not  been  enough  investigation  made  into  the 
frequency  of  the  lighter  forms  of  oedema.  Examination  with 
the  mirror  is  generally  not  undertaken  until  laryngeal  dyspnoea 
supervenes,  and  the  light  forms,  which  present  no  symptoms 
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attracting  the  attention  of  patient  or  physician,  have  probably, 
hitherto,  been  commonly  overlooked.  The  increasing  value  at- 
tached to  the  use  of  the  mu'ror  will  tend  to  throw  light  on  this 
subject  too  ;  and,  as  the  experience  of  the  past  few  years  shows, 
Ave  shall  often  discover  the  lighter  cases,  if  we  accustom  our- 
selves, in  all  those  affections  which  may  lead  to  oedema,  to  use 
the  mirror  early,  and  without  waiting  for  urgent  symptoms, 
on  the  slightest  appearance  of  pain,  hoarseness,  etc.  The  fre- 
quency with  which  a  slight  or  moderate  degree  of  cedema  is 
found,  upon  post-mortem  examination  of  persons  who,  during 
life,  showed  no  striking  symptoms  referable  to  the  larynx,  leads 
us  to  believe  that  slight  oedema,  capable  of  resolution,  is  more 
common  than  has  hitherto  been  supposed. 

The  higher  grades  of  laryngeal  stenosis,  due  to  submucous 
infiltration,  usually  terminate  in  death,  if  timely  interference 
does  not  prevent.  In  such  cases  death  is  either  produced  by 
suffocation,  the  laryngeal  stenosis  rapidly  advancing  to  complete 
closure  of  the  glottis,  or  by  carbonic  acid  poisoning,  due  to  the 
gradually  increasing  interference  with  the  entrance  of  air  into  the 
lungs.  In  the  latter  instance  death  is  preceded  by  prolonged 
coma,  which,  as  in  croup,  is  at  first  interrupted  by  severe  fits  of 
dyspncEa,  until  at  last  all  reaction  ceases,  and  paralysis  of  the 
heart  and  the  respiratory  muscles  closes  the  scene.  Although 
statistical  tables  are  of  very  little  value,  in  view  of  the  many 
heterogeneous  processes  which  the  older  authors  classed  under 
the  name  of  "  oedema,"  yet  a  general  idea  of  the  frequency  with 
which  a  fatal  termination  follows  may  be  gathered  from  the  state- 
ment of  Sestier,  who  counted  one  hundred  and  forty  deaths 
among  one  hundred  and  sixty-eight  cases  of  oedema  of  the 
glottis. 

The  termination  of  diffuse  purulent  infiltration  is  no  doubt 
usually  unfavorable ;  ichorization  of  the  purulent  infiltration 
probably  always  ends  in  death. 

These  general  considerations,  and  due  regard  to  the  special 
circumstances  of  the  individual  case,  above  all,  to  the  pathogen- 
esis and  the  acuteness  of  the  process,  determine  the  ^prognosis. 
We  must  bear  in  mind,  as  a  general  rule,  that  in  severe  cases 
the  danger  to  the  life  of  the  patient,  if  the  physician  maintains 
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an  expectant  attitude,  is  uncommonly  great,  and  that  even  post- 
poning tracheotomy  for  a  few  hours  may  be  destructive  of  the 
patient,  if  the  physician  leaves  him  in  the  meantime.  The  fact 
is,  there  is  no  estimating  the  rapidity  with  which  stenosis  of  the 
glottis  may  advance. 

The  case  of  Risch,  which  was  given  above  (p.  798)  is  very  instructive  in  tliis 
respect.  Quite  a  similar  incident  came  to  my  knowledge.  A  certain  man,  a  scholar 
of  some  note,  who  was  suffering  from  suppurative  retro-pharyngitis,  was  seized  with 
oedema  of  the  glottis.  The  symptoms  of  laryngeal  stenosis  increased  rapidly  to  so 
alarming  an  extent  that  the  physician  who  was  called  in,  a  well-known  surgeon, 
found  immediate  tracheotomy  indicated,  and  hastily  ran  home  to  obtain  the  neces- 
sary instrument.  But  here,  too,  death  occurred  within  fifteen  minutes  and  before 
the  physician  had  returned. 

We  should  make  it  a  rule,  under  no  circumstances  to  leave  a  patient  with  laryn- 
geal oedema,  and,  if  the  instruments  are  not  at  hand  in  time,  to  perform  tracheot- 
omy with  a  penknife  rather  than  let  the  patient  suffocate.  This  was  done  by  a 
physician  with  whom  I  am  acquainted,  wlio  Avas  making  a  journey  across  country 
on  the  island  of  Riigen,  and,  being  called  into  a  farm-house  to  see  a  patient  with 
oedema  of  the  glottis,  found  himself  without  even  a  pocket-casc. 

The  instance  which  Hughes  (1.  c.)  narrates  is  also  a  very  pretty  illustration  of 
this.  A  student  of  medicine  saved  a  man,  who  was  at  the  point  of  suffocation  from 
oedema  of  the  glottis,  by  cutting  through  the  crico-thyroid  membrane  with  his  pen- 
knife, and  introducing  the  tube  of  his  penholder  as  a  canula. 

It  is  often  impossible,  in  view  of  the  acuteness  of  the  process 
and  the  pressing  need  for  performing  tracheotomy,  at  once  to 
arrive  even  at  an  approximately  reliable  diagnosis  and  prognosis. 
This  must  be  reserved  for  a  more  quiet  time,  after  the  operation. 
On  the  other  hand,  when  the  oedema  develops  gradually  it  is 
possible,  by  calling  to  one's  aid  all  the  subjective  and  objective 
signs,  to  be  in  the  clear  as  to  diagnosis  and  prognosis,  and  to 
base  one' s  therapeutic  measures  thereon. 

Treatment. 

In  the  treatment  of  phlegmonous  laryngitis  and  of  laryngeal 
oedema,  circumspection  and  presence  of  mind,  on  the  part  of  the 
physician,  are  more  than  ordinarily  requisite.  As  the  greatest 
danger  to  life  may  arise  at  any  moment,  it  is  important  that  every 
preparation  should  early  be  made  for  the  worst  contingency. 
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Otherwise  we  must  proceed  according  to  the  nature  of  the 
process  lying  at  the  foundation  of  the  evil,  and  remove  every  in- 
jurious influence  which  might  aggravate  a  moderate  osdema. 
With  reference  to  the  last  point,  speaking  must  be  strictly  pro- 
hibited, and  the  greatest  care  must  be  exercised  to  maintain  the 
air  of  the  room  at  a  uniform  temperature,  and  to  keep  out  dust, 
smoke,  etc. 

As  regards  medicinal  and  operative  treatment,  the  attempt 
should  be  made,  as  long  as  laryngoscopic  examination  reveals 
moderate  swelling,  to  reduce  the  swelling  by  antiphlogistics  and 
astringents.  For  this  purpose  a  strong  solution  of  nitrate  of 
silver  (from  fifteen  to  twenty-five  grains  to  the  ounce)  may  be 
applied  once  a  day  with  a  brush  or  sponge  ;  between  times  inhala- 
tions of  atomized  tannin  solution,  alternated  with  solutions  of 
bromide  of  potassium  and  of  morphine  may  be  used,  as  well  as 
alum  gargles.  In  addition  to  this,  according  to  the  indications 
of  the  individual  moderate  abstraction  of  blood  may  be 

employed,  cold  or  moist- warm  applications  to  the  neck,  the  fre- 
quent swallowing  of  pieces  of  ice,  energetic  derivation  to  the 
intestinal  canal  (saline  cathartics)  and  to  the  cutaneous  surface 
of  the  lower  extremities  (stimulating  foot-baths). 

If,  in  spite  of  all  this,  the  dyspnoea  increases,  we  must  un- 
hesitatingly proceed  to  scarification  of  the  oedematous  portions, 
carried  on  under  the  guidance  of  the  mirror  (or,  in  case  of  need, 
using  tlie  left  forefinger  as  a  guide).  This  operation,  first  per- 
formed hj  Lisfranc,  was  afterwards  employed  and  urgently 
recommended  by  the  best  authors,  such  as  Sestier,  Valleix,  and 
others.  Its  performance  has  unquestionably  been  rendered  far 
more  easy  of  late  through  the  assistance  of  the  mirror,  and  may 
be  performed,  with  the  laryngeal  knife,  by  any  physician  at  all 
accustomed  to  laryngoscopy.  Several  long  incisions  are  to  be 
made,  whereupon  the  swelling  generally  collapses  at  once. 

The  opening  of  submucous  laryngeal  abscesses  is  undertaken 
in  the  same  manner,  and  only  presents  greater  difficulties  if 
they  are  deeply  situated,  upon  or  below  the  vocal  cords. 

An  unsuccessful  result  following  scarification,  or  the  attempt 
to  open  a  laryngeal  abscess,  is  an  indication  for  the  performance 
of  tracheotomy,  and  the  physician  may  now  under  no  circum- 
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stances  leave  his  patient  until  tlie  danger  of  suffocation  is 
removed. 

The  use  of  the  nail  of  the  index  jfiiiger,  cut  to  a  point,  to  incise  the  cedematous 
swelling,  as  recommendecl  by  Legroux,  was  no  doubt  well  meant,  theoretically,  but 
can  hardly  have  any  i^ractical  result.  There  is  equally  little  prospect  that  the  com- 
plicated mechanism  of  simultaneous  scarification  and  compression,  as  recommended 
by  Sestier  in  his  "  Pressoscarificateur  "  (a  sort  of  long  forcejjs  with  four  sharp  knife 
blades),  will  ever  be  adopted  in  practice,  inasmuch  as  twenty-five  years  have  elapsed 
since  its  recommendation  without  any  further  observations  being  reported  in  ita 
favor. 

Gatheterism  of  the  larynx,  recommended  by  Thuillier  and  by  others  more  recently, 
is  likewise  impracticaljle,  because  it  is  very  difficult  to  introduce  the  catheter 
through  the  cedematous  parts  ;  then  it  is  so  intensely  irritating  that  it  can  only  be 
tolerated  for  a  short  time ;  and  on  its  removal  it  must  leave  the  oedema  aggravated.' 

After  the  performance  of  tracheotomy,  the  treatment  of  the 
laryngeal  affection  is  to  be  continued  according  to  the  indica- 
tions presented  in  each  individual  case.  As  a  matter  of  course, 
the  removal  of  the  canula  and  healing  of  the  wound  is  not  to  be 
undertaken  until  repeated  trials  of  letting  the  patient  breathe 
while  the  artificial  opening  is  closed  have  proved  the  full  and 
permanent  suflBiciency  of  the  passage  at  the  laryngeal  entrance. 


'  Compare  Huttenberger,  Ueber  den  Katheterismus  des  Larynx  bei  der  crouposen 
Oder  diphtheritischen  Erkrankung  desaelbeu.  Jahrb,  der  Kinderheilk.  N.  F.  VIII. 
1874,  p.  89. 
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Tiiflammatiou  of  the  Perichoudriuiii  and  its  Results. 

Aside  from  the  aijpropriate  chapters  in  the  clinical  works  already  cited  of  Atters, 
Bylatid,  Porter,  Trousseau  and  Belloc,  Andral,  Ruehle,  Friedreich,  Turd; 
Toiold,  and  the  anatomico-pathological  works  of  Easse,  Gruveilhier,  Boki- 
tansky,  Forster  and  Bheiner,  the  following  special  works  are  to  be  consulted 
Flormann,  Von  einer  in  Vereiterung  iibergehenden  Halsentziinduug.  Saunn- 
lung  auserlesener  Aljhandlungen.  Leipzig.  1791.  Bd.  XIV. — MoTir,  Beitriige 
zur  pathologischen  Anatomic.  Kitzingen.  1838. — Alhers,  V&hBV  einige  Kraiik- 
heiten  der  Kehlkopfkuorpel.  Oraefe  uud  Walther^s  Journ.  fUr  Chirur.  iiud 
Augenheilk.     Bd.  XXIX.  —  Dittrich,  Prager  Vierteljalu-schrift.  Bd. 

XXVII.  1850.  S.—Pit?ia,  Prager  Vierteljahrscluift.  Bd.  I.  1857.  S.—  Tilrd; 
Ueber  Perichondritis  laryngea.  AUgem.  Wiener  med.  Zeitung.  1861.  No.  50. 
—  Theojiold.  Ueber  Pei-ichondritis  laryngea  ini  Anschluss  an  .Ty^jhiis.  Diss. 
Jena.  ISQl.  —  Poignon,  De  la  pCrichondrite  laryngee.  Thfese.  Paris.  1869. 
— i?e<«Za^,  Ueber  Perichondiitis  laryngea.  Diss.  luaug.  Berlin.  1870. — Morett 
Mackenzie,  Ti-ansactions  of  the  Pathol.  Society  Vol.  XXII.  pp.  46  u.  56.  1871.— 
Busensell,  Ueber  Perichondritis  laryngea.  Diss.  Inaug.  Berlin.  1^12.—Schech, 
Zur  Casuistik  der  Perichondritis  larj-ngea.  Bayr.  iirztl.  Intelligeuzblatt.  1872. 
No.  23. — Gerliardt,  Laryngologische  Beitrage.  D.  Arch.  f.  klin.  Med.  Bd.  XI 
1873.  S.  578.— ScJiroetter,  Laryngologische  Mittlieilungen  (Jahresbericbte).  1871. 
S.  24  und  1874.  S.  13. — Krishaier  and  Lqnne,  A  case  of  necrosis  of  the  cricoid 
cartilage.  Annales  de  TOreille  et  du  Larynx.  Tome  II.  No.  l.—Barie,  A  case 
of  general  necrosis  of  the  laryngeal  cartilages.  Bulletin  de  la  SociCt6  Anatoin. 
de  Paris,  1875,  p.  238. 

Etiology. 

Inflammation  of  the  pericliondrinm  of  the  laiyngeal  carti- 
lages, and  of  the  substance  of  the  latter,  may  arise  from  titiu- 
matic  causes,  and  perhaps  also  from  rheumatic  influences,  as 
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well  as  from  over-exertion  of  the  vocal  organs  ;  still  the  instances 
of  primary  disease  of  the  perichondrium — aside  from  those  of 
ti-anmatic  origin — are,  in  general,  rare.  Much  more  frequently 
iuilanimation  of  the  perichondrium  is  the  result  of  the  deeper 
diseases  of  the  mucous  membrane  of  an  inflammator}^  or  destruc- 
tive character,  especially  of  tuberculous,  typhous,  syphilitic  or 
cancerous  ulcerations.  Albers  (1.  c.)  claims  that  the  perichon- 
dritis results  from  a  primary  laryngeal  chondritis^  which  latter 
is  supposed  to  be  especially  induced  by  early  ossification  of  the 
laryngeal  cartilages. 

The  primary  development  of  perichondritis  is,  however,  more 
strongly  emphasized  by  recent  authors.  Tiirck  and  Schroetter 
(1.  c.)  in  particular  have  communicated  a  number  of  cases  in 
which,  on  the  most  careful  study  of  the  history  and  condition,  no 
other  primary  affection  could  be  discovered.  I  have  also  ob- 
served two  cases  of  perichondritis  in  which  neither  during  life 
nor  on  post-mortem  examination  was  there  any  occasion  found 
for  the  development  of  the  inflammation.  For  that  matter,  Flor- 
mann,  towards  the  end  of  the  last  century,  made  public  three 
cases  of  perichondritis  of  the  cricoid  cartilage  in  which  he  could 
find  no  other  etiological  circumstance  than  the  continued  loud 
crying  of  the  patients,  who  were  boatmen. 

Dittrich  counts  among  the  traumatic  causes  of  perichondritis 
the  pressure  of  the  ossified  cricoid  cartilage  against  the  vertebral 
column.  He  draws  a  parallel  between  the  inflammatory  disturb- 
ance of  nutrition  which  is  thus  developed  in  the  perichondrium 
of  the  posterior  surface  of  the  plate  of  the  cricoid  bone,  and  bed- 
sores developed  over  the  sacrum  in  typhus  fever,  etc. 

The  conception  of  the  process,  as  being  analogous  to  that  of 
bedsores,  would  find  considerable  support  in  the  fact  of  the  occur- 
rence of  perichondritis  arytsenoidea  in  typhus,  and  of  typhous 
ulcers  between  the  arytenoid  cartilages.  The  result  of  the 
modern  treatment  of  typhus  also  speaks  in  its  favor.  Just  as 
bedsores  on  the  sacrum,  so  also  have  ulcers  and  perichondria] 
inflammations  in  the  larynx  become  exceedingly  rare  since  the 
introduction  of  methodical  antipyretic  treatment,  so  that  now, 
even  in  hospitals  abounding  in  typhus  [exantliematicus],  many 
months  pass  without  a  case  of  the  kind  being  seen. 
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We  must  not  fail  to  mention,  in  tliis  connection,  that  peii- 
cliondritis  cricoidea  may  be  induced  by  the  frequent  introduction 
of  the  oesophageal  sound  in  old  persons  whose  cricoid  bone  is 
ossilied.  I  hav(j  seen  such  a  case,  and  believe  that  they  are  not 
as  rare  as  one  might  suppose  from  the  silence  maintained  on  this 
point  in  literature.  At  all  events,  advanced  age  and  great  prom- 
inence of  the  cricoid  cartilage  demand  great  care  in  the  intro- 
duction of  the  sound.  As  soon  as  symptoms  of  irritation  appear, 
the  introduction  of  the  sound  must  be  discontinued  for  a  con- 
siderable time. 

As  regards  the  age  and  sex  of  those  attacked,  as  Avell  as  the 
nature  of  the  primary  diseases,  a  table  of  twenty  cases,  which 
Retslag  has  collected  from  the  reports  of  post-mortems  of  the 
Berlin  Pathologico-anatomical  Institute,  shows  that  sixteen  out 
of  this  number  were  men  and  four  women.  In  the  matter  of  age, 
the  third  decennium  was  the  -most  liable  to  attack.  In  all  cases 
the  inflammation  was  secondary,  and  the  original  diseases  (which, 
also,  induced  death  in  all  cases)  were  distributed  as  follows : 
tuberculosis,  ten  times ;  typhoid  fever,  eight  times  ;  pleuritis 
ulcerosa,  once  ;  leptomeningitis  and  chi'onic  myelitis,  once.  The 
seat  of  the  affection  was  on  the  cricoid  cartilage,  eleven  times ; 
the  thyroid  cartilage,  three  times ;  the  cricoid  and  epiglottis, 
twice  ;  the  cricoid  and  arytenoid,  once  ;  the  thyroid  and  ary- 
tenoid, once. 

Pathology. 

PatJiological  Anatomy. 

The  seat  of  the  inflammatory  changes  is  generally  on  the 
cricoid  cartilage  or  on  one  arytenoid  cartilage.  If  the  course  is 
acute,  the  inflammatory  swelling  is  soon  followed  by  purulent 
infiltration  which,  before  the  tense  tissue  of  the  perichondrium  is 
fully  reached  and  perforated,  dissects  it  loose  from  its  cartilage, 
whereupon  the  latter  becomes  partially  or  entirely  necrotic. 
Great  inflammatory  oedema  of  the  surrounding  submucous  con- 
nective tissue  may,  at  this  stage,  produce  stenosis  of  the  laryngeal 
entrance. 

If  the  course  is  slower,  the  abscess  forms  a  protuberance  be- 
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neatli  tlie  periclionclrium,  inwards  (into  the  cavity  of  the  larynx) 
or  outwards  (for  instance,  towards  the  pharynx),  or  in  both 
directions,  which,  of  itself,  as  well  as  through  the  oedema  of  the 
surrounding  connective  tissue,  may  cause  serious  hindrance  to 
respiration.  If  the  pus  is  slow  in  breaking  through,  or  its  artifi- 
cial evacuation  is  long  delayed,  the  cartilage  concerned  becomes 
totally  necrotic,  softens  and  breaks  down  into  fragments  of  a 
dead,  dirty-yellow  or  blackish-brown  color,  which  are  enveloped  in 
pus  or  ichor.  The  perichondrium  is  entirely  destroyed.  The  wall 
of  the  abscess  is  infiltrated  with  pus  and  subsequently  thickened, 
being  either  fatty  or  callous. 

If  the  evacuation  of  the  abscess  through  the  softened  peri- 
chondrium and  the  mucous  membrane  finally  takes  place  with  a 
great  rent,  the  little  arytenoid  cartilages  may  be  driven  out  as  a 
whole,  while  of  the  larger  cartilages  (cricoid  and  thyroid)  necrotic 
pieces  only  may  be  loosened  and  floated  out.  If  an  entire  aryte- 
noid cartilage  is  expelled,  the  abscess  collapses  after  the  complete 
evacuation  of  the  pus,  and  may  become  closed  by  new  formations 
of  connective  tissue.  But  the  result  of  the  defects  in  the  carti- 
laginous framework  is  always  to  produce  such  changes  in  the 
position  of  the  soft  parts  as  make  themselves  known  by  a  narrow- 
ing of  the  calibre  of  the  larynx,  and  by  serious  disturbance  of 
the  functions  of  the  vocal  cords. 

This  process  of  healing,  which,  however,  is  always  rare,  may 
also  take  place  after  the  loss  of  single  portions  of  cartilage,  where- 
upon the  perichondrium  remains  thickened  by  a  sort  of  rind  of 
connective  tissue.  The  expulsion  of  an  entire  large  cartilage — 
for  instance,  the  plate  of  the  cricoid  cartilage — is  an  extremely 
rare  occurrence,  and  recovery  after  such  an  occurrence  as  was 
observed  by  Hunter  '  is  still  more  rare. 

In  the  majority  of  instances  of  perichondritis  of  the  thj^roid 
or  cricoid  cartilage,  the  necrotic  cartilage  remains  in  its  position 
after  the  opening  of  the  abscess,  maintains  a  profuse  suppuration, 
and  causes  callous  thickening  of  the  connective  tissue.  The  ab- 
scess often  breaks  outwards  and  inwards  at  the  same  time,  and 
thus  fistulous  tracks  are  formed  from  the  cavity  of  the  larynx  to 
the  pharynx,  or  the  outside  of  the  neck. 

'  Compare  Ruehle,  1.  c,  p.  175. 
VOL.  VIL— 53 
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In  one  of  the  two  cases  of  primary  perichondritis  which  I  alluded  to  above,  the 
left  plate  of  the  tliyroid  cartilage  had  liecome  necrotic,  and  a  complete  laryngeal 
fistula  liad  resulted.  Colored  fluids  which  I  injected  into  one  of  the  external  open- 
ings reached  the  cavity  of  the  larynx,  excited  cough,  and  were  expectorated. 

The  process  may  persist  for  a  long  time  at  this  stage,  Tlie 
cartilage  may  become  gradually  dissolved  by  softening,  or  may 
crumble,  or  it  may  become  ossified  and  then  carious,  or  finally 
it  may  become  so  far  increased  in  volume  by  new  formations  of 
cartilage  or  of  bone  as  to  close  the  cavity  of  the  larynx,  as  ob- 
served by  Grintrac. 

Perlalionclritis  of  the  epiglottis  is  generally  very  rare,  and 
then  usually  occurs  in  connection  with  the  same  process  in  the 
cricoid  and  thyroid  cartilages,  or  with  ulcerative  processes.  Ac- 
cording to  E-okitansky,  inflammation  of  the  epiglottis  leads  "to 
the  breaking  down  and  absorption  of  the  cartilage  and  its  sub- 
stitution by  a  hard,  shrivelled,  half  bony  cicatricial  tissue.  It  is 
at  the  same  time  diminished  in  size  and  misshapen ;  section 
thereof  shows  pale,  rotten  remnants  of  cartilage." 


Symptoms  and  Course. 

Laryngeal  perichondritis  is  probably  seldom  recognized  as 
such  in  the  beginning.  On  the  one  hand,  the  manifestations  of 
the  secondary  inflammation  of  the  perichondrium  are  masked  by 
the  symptoms  of  the  primary  affection  ;  on  the  other  hand,  even 
in  a  primary  case,  tlie  initial  symptoms  of  perichondritis  are  sus- 
ceptible of  such  varied  significance  that  a  positive  diagnosis— at 
least  at  first — is  generally  impossible. 

Circumscribed  painfulness  of  a  cartilage,  increased  by  pres- 
sure on  the  larynx,  or  by  pushing  it  about  (in  affections  of  the 
cricoid  or  thyroid  cartilage),  or  increased  by  speaking,  and  swal- 
lowing (in  affections  of  the  arytenoid  and  the  plate  of  the  thyroid), 
as  well  as  cough,  hoarseness,  sicelling  of  the  lymphatic  glands 
of  the  neck,  should  at  once  cause  us  carefully  to  examine  tlie 
larynx  by  means  of  the  mirror,  etc.,  if  any  disease  of  the  larynx 
is  present,  or  other  disease,  which  experience  has  taught  us  may 
stand  in  a  causal  relation  to  perichondritis  (typhus,  variola, 
syphilis,  pulmonary  phthisis).  Careful  examination  and  watching 
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of  tlie  patient  will  become  absolutely  necessary  as  soon  as  symp- 
toms of  laryngeal  stenosis  are  added  to  the  above  manifestations, 
even  though  but  to  a  slight  degree,  inasmuch  as  an  increase  of 
the  stenosis,  up  to  the  point  of  suffocation,  may  take  place  sud- 
denly and  within  a  few  hours. 

If  the  abscess  in  the  perichondrium  is  not  artificially  opened, 
it  may  happen  that,  while  the  raising  and  thinning  of  the  mucous 
membrane  over  the  abscess  progresses,  the  purulent  infiltration 
in  the  submucous  connective  tissue  spreads,  or  the  abscess  may 
remain  quite  circumscribed.  In  either  case,  it  is  seldom  possible 
to  distinguish,  with  certainty,  between  an  abscess  of  the  peri- 
chondrium and  a  primary  submucous  abscess.  The  acute  swell- 
ing of  the  surrounding  soft  parts  iDreceding  spontaneous  rupture 
of  an  abscess  inwards — which  has  its  analogue  in  the  inflam- 
matory oedema  of  the  neighboring  parts,  in  a  tonsillar  or  retropha- 
ryngeal abscess — when  it  takes  place  Avithin  the  larynx  or  at  its 
entrance,  almost  invariably  causes  the  highest  grade  of  laryngeal 
stenosis  and  danger  of  suffocation  unless  speedy  and  energetic 
measures  are  taken  against  it.  It  happens  but  seldom  that  the 
abscess  breaks  in  the  midst  of  severe  suffocative  attacks,  and  that, 
with  the  evacuation  of  the  pus,  which  is  not  rarely  mingled  with 
fragments  of  cartilage,  the  alarming  symptoms  of  laryngeal 
oedema  quickly  subside.  Generally,  the  danger  of  suffocation 
compels  the  most  speedy  resort  to  tracheotomy. 

The  laryngoscopic  image  found  '  varies  very  much,  according 
to  the  seat  of  the  inflammation,  its  extent,  the  intensity  of  the 
collateral  oedema,  and  the  participation  of  the  muscles  in  the 
purulent  infiltration.  The  acute  swelling  has  nothing  character- 
istic about  it ;  it  is  sometimes  more  strongly  developed  behind, 
sometimes  in  front,  or  laterally. ^  Under  some  circumstances 
paralysis  of  the  muscles  of  the  vocal  cords  may  be  of  significance 
as  bearing  upon  the  diagnosis — for  instance,  in  perichondritis  of 
the  plate  of  the  cricoid  cartilage — inasmuch  as  paralysis  of  the 


'  The  first  examinations  with  the  mirror  in  perichondritis  were  iindertaken  by  Tiirck, 
who  indeed  deserves  great  credit  for  all  he  has  done  to  extend  our  knowledge  in  this 
direction. 

'  Compare  the  full  reports  of  cases  by  Tiirck  (Klinik,  p.  207) ;  by  Schroetter  (La- 
ryDgol.  Mittheilungen,  1874,  p.  13,  et  seq. ) ;  and  by  M.  Mackenzie  (1.  c). 
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posterior  crico-arytenoid  muscles,  caused  by  purulent  infiltration 
must  lead  to  inspiratory  stenosis  of  the  glottis.  In  a  case  of 
perichondritis  arytsenoidea  of  the  left  side,  in  which,  during  life 
the  vocal  cord  remained  immovable  in  the  median  line,  Schech 
was  able  to  satisfy  himself,  by  post-mortem  examination,  that  the 
left  posterior  crico-arytenoid  muscle  was  -pale  and  disseminated 
with  tuberculous  masses,  and  that,  furthermore,  the  processus 
muscularis  was  detached  from  the  left  arytenoid  cartilage,  which 
was  denuded  of  perichondrium  all  about  it. 

After  the  abscess  has  broken  through,  laryngoscopic  exami- 
nation is  generally  able  more  sharply  to  determine  the  seat  of 
the  pericliondrial  affection,  judging  by  the  point  of  exit  of  the 
pus,  and  the  now  more  circumscribed  prominence  of  the  parts 
concerned.  The  results  of  destruction,  the  position  and  mobility 
of  the  soft  parts  for  laryngeal  resjjiration,  etc.,  can  also  now  be 
more  accurately  observed. 

It  will  but  seldom  be  possible,  as  is  described  by  Bosensell,  to  see  the  periclion- 
drial ulcer  through  the  laryngo-tracheal  wound,  and  to  be  able  to  clean  it  of  shreds 
of  mucous  membrane  and  necrotic  fi'agments  of  cartilage.  (In  this  case  the  cricoid 
cartilage  and  the  crico-thyroidean  membrane  were  also  split.) 

The  peculiarities  of  the  different  pictures  of  disease,  accord- 
ing to  the  localization  of  the  perichondritis  on  the  several  carti- 
lages, which  have  been  thoroughly  studied  by  Tiirck,  are  as  fol- 
lows : 

Perichondritis  arytaenoidea  is  brought  about  especially  by 
phthisical  ulcers  on  the  posterior  wall  of  the  larynx,  most  fre- 
quently single  ulcers  on  the  vocal  process,  or  on  the  anterior  side 
of  the  arytenoid  cartilage  and  the  cartilages  of  Santorini,  these 
ulcers  penetrating  to  the  perichondrium  and  laying  bare  the  car- 
tilage. In  contrast  to  their  depth,  they  are  often  very  small  in 
circumference,  and  on  making  a  post-mortem  one  needs  a  probe 
in  order  to  demonstrate  the  necrosis  of  the  cartilage.  These 
ulcers  often  escape  a  diagnosis,  entirely  or  in  part,  owing  to  the 
inaccessibility  of  their  position,  on  the  posterior  wall  of  the 
larynx,  to  the  mirror.  If  one  is  unable,  by  means  of  the  lateral 
position  of  the  mirror,  and  rotation  of  the  head  (Tiirck),  even  to 
see  the  edges  and  indentations  of  the  ulcers,  he  must  fall  back, 
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for  liis  diagnosis,  on  tlie  chronic  inflammatory  oadema  of  the 
soft  parts  about  the  arytenoid  cartilages  and  those  of  Santo- 
rini  and  Wrisberg,  as,  in  phthisical  persons,  this  pretty  cer- 
tainly points  to  arytenoid  perichondritis.  The  immobility  of 
the  arytenoid  cartilages  is  of  significance,  although  it  proves 
nothing  alone,  as  it  may  be  caused  by  anchylosis  of  the  crico- 
arytenoid articulation,  as  well  as  by  extensive  submucous  exu- 
dation, or  by  paralysis  of  the  muscles  or  of  the  recurrent  laryn- 
geal nerve. 

If  one  arytenoid  cartilage  has  been  entirely  eliminated,  the 
soft  parts,  with  Santorini's  cartilages,  sink  in  (compare  Figs.  8 
and  9),  if  the  dense  infiltration  of  the  soft  parts  does  not  pre- 
vent it,  and  the  median  line  is  pushed  over  to  the  diseased  side. 
The  movements  of  the  sound  arytenoid  also  appear  somewhat 
limited,  on  account  of  the  falling  away  of  the  arytenoid  muscle. 
The  elimination  of  a  necrotic  arytenoid  cartilage,  however,  does 
sometimes  take  place  without  any  considerable  disturbance,  and 
the  appearance  of  alarming  laryngeal  oedema  is  not  always  ne- 
cessary. 

Periclioudritis  cricoidea,  whether  occurring  primarily  or  sec- 
ondarily, is  of  far  greater  clinical  significance  than  perichondri- 
tis arytfEnoidea,  or  tliyroidea  alone.  It  occurs  principally  on 
the  plate,  seldom  on  the  sides  or  anterior  portions  of  the  bone, 
and,  especially  when  it  is  caused  by  phthisical  ulcers,  is  often 
combined  with  necrosis  of  one  or  both  arytenoid  cartilages,  as 
the  process  generally  originates  on  the  upper  lateral  portions  of 
the  plate,  and  passes  from  here  over  on  to  the  arytenoid  car- 
tilages. Hereby  the  articulation  is  naturally  either  destroyed  or 
at  least  ancliylosed.  Often  enough  the  disease  may  travel  in  the 
opposite  direction,  from  the  arytenoid  to  the  cricoid  cartilage. 

The  symptoms  of  primary  perichondritis  of  the  cricoid,  aside 
from  pain  and  difficulty  of  swallowing  (particularly  when  the 
posterior  surface  of  the  plate  is  affected),  are  especially  laryn- 
geal stenosis,  caused  by  the  protuberance  of  the  abscess  on  the 
posterior  wall,  which  may,  within  a  few  days,  rise  to  the  highest 
grade,  and  the  displacement  of  the  vocal  cord  of  the  affected 
side,  or  of  both  vocal  cords,  towards  the  median  line  (in  peri- 
chondritis of  the  lateral  portions,  or  of  the  posterior  surface  of 
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the  cricoid  plate,  through  paralysis  or  destruction  of  one  or  both 
posterior  crico -arytenoid  muscles). 

The  case  described  by  Pitha '  presents  a  very  instructive  ex- 
ample of  perichondritis  cricoidea. 

A  strong  man,  thirty  years  old,  was  seized,  according  to  the  statements  made, 
immediately  after  taking  a  cold  drink  while  lieated,  with  rigors,  heat,  difiiculty  of 
swallowing  and  of  breatliing,  a  painful  little  cough,  and  headache.  In  forty-eight 
hours  the  laryngeal  dyspnoea  had  reached  such  a  degree  that  tracheotomy  had  to 
be  performed  during  the  night,  and  it  was  with  difficulty  that  the  arrested  breath- 
ing could  be  re-established.  Severe  pain  on  swallowing  continued.  Double  pneu- 
monia followed,  and  death  on  the  seventh  day  of  the  disease. 

Post-mortem  examination  showed  no  oedema  of  the  laryngeal  entrance,  but  oblit- 
eration of  the  calibre  of  the  larynx  by  the  protuberance  of  its  posterior  M'all.  Tlie 
partially  ossified  cricoid  cartilage  was  detached  from  the  surrounding  soft  parte 
through  purulent  infiltration,  and  was  in  part  necrotic.  On  the  left  wall  of  the  tliy- 
roid  cartilage,  too,  the  intensely  red  mucous  membrane  was  detached  and  thrown  into 
folds.  In  the  same  way  the  mucous  membrane  of  the  trachea  M'as  of  a  dirty,  dark- 
red  color,  with  numerous  little  collections  of  pus,  from  the  size  of  a  millet-seed  to 
that  of  a  hemp-seed,  scattered  through  it,  and  in  some  jilaces  detached  from  its 
cartilaginous  rings.  Tlie  veins  of  the  thyroid  gland  and  at  the  bifurcation  of  the 
trachea  contained  thrombi.  The  connective  tissue  at  the  latter  point  was  partly 
infiltrated  with  serum  and  partly  with  ichor.  There  was  double  lobular  pneu- 
monia. 

Tiirck  has  drawn  the  laryngoscopic  picture  of  a  similar 
though  chronic  case  (occupying  about  three  months)  of  primary 

perichondritis  of  the  plate  of  the 
cricoid  cartilage  and  the  left  half 
of  its  arch,  with  anchylosis  of  the 
left  arytenoid,  the  abscess  remain- 
ing closed  (Klinik,  p.  212  ;  compare 
Fig  6). 


Fig.  G. 

Perichondritis  cricoidea. 
a,  Inner  wall  of  the  abscess,  presenting 
itKclf  as  a  longitudinal  fold  or  welt. 
After  TQi-ck. 


In  this  case  (in  which  tracheotomy  was  not 
performed)  post-mortem  examination  sliowed 
the  covering  of  the  left  (anchylosed)  arytenoid 
cartilage  and  the  left  aryteno-epiglottidean  fold 
to  be  a3dematous,  the  chink  of  tlie  glottis  nar- 
rowed, the  cricoid  cartilage  surrounded  by  an  abscess  containing  tough,  viscid, 
yellowish  pus,  its  plate  necrosed,  and  the  upper  portion  of  the  same  surrounded  by 
the  very  much  thickened  and  ossified  perichondrium  as  by  a  shell.    The  anterior 

'  Beitr.  z.  Wurdigung  d.  Tracheotomie,  etc.  Prager  Vierteljahrschrift,  1857,  Bd.  I. 
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division  of  the  left  half  of  the  cricoid  as  -well  as  the  left  half  of  the  first  tracheal 
cartilage  was  melted  down  to  fragments  nearly  as  tliin  as  paper.  The  collection 
of  pus  arches  inwards  into  the  interior  of  the  larynx  on  the  left  side,  and  sinks 
downwards  between  the  trachea  and  thyroid  gland.  There  was  pneumonia  of  the 
left  lower  lobe. 


I  had  quite  a  similar  state  of  things  lately  in  a  man  with  sub- 
acute perichondritis  of  the  cricoid  of 
the  left  side  (compare  Fig.  7).  Event- 


mm 


ually  the  pus  emptied  itself,  after  the 
wall  of  the  abscess  had  become  some- 
what pointed,  and  the  patient  left  the 
hospital  improved. 

Further  instructive  observations 
and  laryngoscopic  images  have  been 
furnished  by  Tiirck  with  regard  to 
'perichondritis  of  the  'plate  of  the 
cricoid  witJi  loss  of  the  left  aryte- 
noid and  collapse  of  the  soft  parts,  all  due  to  tuberculous  ulcer- 
ation. 


Fig.  ". 

Porichoiulritis  crico'ideii.  Arching  for- 
ward of  the  walls  o£  the  abscess  under  the 
left  vocal  cord. 


Perichondritis  cricoidea. 
a,  Ri<?ht  cartilage  of  Wrisberg 

6,  Kight  cartilage  of  Santoriiii.    The  left  cartilage  of 
Santorini  Ls  sunken  in.   After  Ttock. 


Pig.  9. 

The  same  case,  eight  weeks  later. 
a  and  ft,  Indentations ;  and 

c,  Posterior  end  of  the  cd^e  of  the  ulcer  visible  on 
the  anterior  surface  of  the  posterior  wall  of  the 
larynx.    After  Tiirck. 
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At  first  there  was  no  stenosis  of  the  glottis  (Tig.  8).  Eight  weeks  later  there 
was  serious  stenosis  (Fig.  9),  produced  by  the  collapse  of  the  soft  parts  on  the  poste- 
rior wall,  following  the  loss  of  the  left  arytenoid  cartilage  and  the  cartilage  of  San- 
torini, widening  and  ulceration  of  the  vocal  cords,  and  the  pushing  of  the  right 
cartilage  of  Santorini  toward  the  left,  across  the  median  line. 

Post-mortem  examination  (compare  Tiirck's  Klinik  ;  Figs.  93  and  94,  pp.  250  and 
2T)\)  revealed  a  large  ulcer  on  the  posterior  wall  of  the  larynx.  The  upper  border 
of  the  cricoid  was  partly  lost.  The  arytenoid  and  cartilage  of  Santorini  on  the  left 
side  were  missing,  the  right  arytenoid  laid  bare  on  its  internal  surface  and  super- 
ficially necrotic. 
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Finally,  we  give  place  here  to  one  more  lar3'ngoscopic  picture 
of  Tiirck  (Klinik,  p.  220),  which  was  obtained  i'roin  a  perichon- 
dritis ol'  the  cricoid,  principally  ol  the  right  side,  with  loss  of  tho 
right  arytenoid,  occurring  in  the  fourth  week  after  an  attack  ol 
typhoid  fever.  The  case  was  that  of  a  man  thirty-three  years  of 
age,  the  subject  of  tabes  ;  the  image  represented  was  taken  in  the 
sixth  Aveek  of  typhoid  fever  and  about  the  second  week  of  the 
perichondritis. 

At  the  anterior  region  of  the  right  arytenoid,  an  irregularly  round,  nodulated, 
red  tumor,  of  the  size  of  a  pea,  covered  with  yellow  spots,  stood  out,  and  could  not 
be  regarded  as  anything  else  than  an  abscess.  It  prevented  a  view  of  the  posterior 
division  of  the  riglit,  true  vocal  cord.  The  covering  of  the  right  cartilages  of 
Wrisberg  and  Santorini  and  the  ai'ytenoid  cartilage,  as  well  as  the  light  aijteno- 
epiglottidean  fold,  was  very  greatly  swollen  and  reddened.  The  cartilages  just 
named,  as  well  as  the  right  vocal  cord,  which  was  set  inwards,  and  the  anterior 
visible  portion  of  which  was  but  slightly  reddened,  were  immovable.  The  move- 
ments of  the  left  vocal  cord  and  its  cartilage 
were  normal,  only  that  the  movement  outward 


seemed  to  be  somewhat  restricted.  Amongst 
the  other  manifestations  were :  severe  attacks 
J)  of  laryngeal  dyspnoea,  moderate  pain  in  the 
cricoid  (sjiontaneous,  on  pressure,  and  on  swal- 
lowing), and  hoarseness.  During  the  last  days, 
Pio.  lu.  grayish,   purulent   sputa,  and  fetid  breath. 

Periohondritiscricoiacaet.aryta;no^^^  Death  followed  during  about  the  fourth  Week 

a,  WaU  of  abboesB.    After  Turck.  ° 

of  the  perichondritis. 
On  post-mortem  examination,  the  larger  posterior  half  of  the  cricoid  cartilage 
was  found  denuded  of  perichondrium,  surrounded  by  a  collapsed  abscess  jjartly 
filled  with  ichorous,  fetid  pus.  Tiiis  abscess  had  perforated  the  mucous  membrane 
almost  immediately  behind  and  below  the  ventricle  of  Morgagni,  therefore  on  the 
inner  surface  of  the  lower  division  of  the  arytenoid  cartilage,  making  an  opening 
of  the  size  of  a  pea,  surrounded  with  necrotic  blackish-gray  edges.  The  plate  of 
the  cricoid  was  split  into  two  halves  from  above  downward,  the  left  half,  being  to 
a  great  degree  preserved  till  near  the  median  line,  only  showing  superficial  losses 
of  substance,  while  a  very  considerable  portion  of  the  posterior  and  ujjper  part  of 
the  right  half,  as  well  as  the  entire  right  arytenoid  cartilage,  was  lost.  The  left 
arytenoid  was  well  j^reserved,  only  the  surface  of  the  articulation  %vith  the  cricoid 
was  roughened,  and  its  ligamentous  apparatus  was,  to  a  great  degree,  destroyed, 
in  spite  of  which  the  arytenoid  was  still  quite  in  its  normal  place.  The  other  con- 
ditions found  were  typhous  ulceration  of  the  intestines,  lobular  pneumonia,  and 
pulmonaiy  oedema. 
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Perichondritis  thyreoidea — perichondritis  of  tlie  thyroid  car- 
tilage— may  be  limited  to  the  inner  surface,  and  lead  to  stenosis 
by  bulging  of  the  abscess  walls  and  oedema  of  the  surrounding 
submucous  tissue.  Not  rarely,  however,  it  establishes  itself,  at 
the  same  time,  on  the  outer  surface  of  the  cartilage,  and  ends 
with  perforation  of  the  abscess  outwards. 

The  diagnosis  in  pericJiondritis  thyreoidea  interna  is  based 
on  the  circumscribed  painfulness  of  one  thyroid  cartilage,  the 
more  or  less  rapidly  increasing  manifestations  of  laryngeal 
stenosis,  the  visible  bulging  into  the  calibre  of  the  larynx,  and, 
finally,  the  breaking  through  of  pus  and,  perhaps,  the  history  of 
the  case. 

In  perichondritis  thyreoidea  externa^  besides  the  unfailing 
pain,  a  swelling  of  the  aifected  regiou  appears,  which,  if  diffuse, 
may  obliterate  the  prominences  of  the  larynx  and  give  to  the 
front  of  the  neck  a  cylindrical  form,  but  which  may  also  be 
restricted  to  single  portions  of  the  thyroid — for  instance,  to  the 
pomum  Adami  or  one  lateral  wall — and  may  round  off  the  part 
concerned  in  a  somewhat  misshapen  manner.  As  the  swelling 
increases,  a  doughy  oedema  is  the  forerunner  of  fluctuation  and 
pointing  of  the  abscess.  After  the  latter  is  opened  it  is  not  diffi- 
cult, by  means  of  the  probe,  to  inform  one's  self  to  some  degree 
with  regard  to  the  extent  of  the  cavity  of  the  abscess  and  the 
necrosis  of  the  cartilage. 

If  a  true  laryngeal  fistula  has  arisen,  by  perforation  of  the 
abscess  outwards  and  inwards,  the  point  of  the  probe  may  pass 
into  the  cavity  of  the  larynx,  and  here  be  demonstrated  with  the 
laryngeal  mirror,  as  was  done  in  one  case  by  Schroetter.  In  a 
case  of  this  kind,  in  which  the  ossified  thyroid  cartilage  was  felt 
to  be  rough  to  the  probe,  I  succeeded  in  having  a  colored  fluid, 
which  I  injected  into  the  external  fistulous  opening,  reach  the 
cavity  of  the  larynx,  and  be  expelled  therefrom  by  the  cough 
which  was  immediately  excited. 

Terminations  and  Prognosis. 

The  most  usual  termination  of  perichondritis  is  in  deaths  as, 
on  the  one  hand,  the  primary  affections  lying  at  the  foundation 
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of  it  are  most  unfavorably  influenced  by  the  supervention  of 
perichondritis,  and,  on  tlie  other  hand,  when  this  afl'ection  itself 
is  primary,  the  destruction  of  the  cartilages  and  the  prolonged 
suppuration  may  exert  a  deleterious  influence  upon  the  constitu- 
tion. Still,  recovery  is  a  more  frequent  method  of  termination 
in  primary  perichondritis  than  in  that  induced  by  tuberculosis, 
syphilis,  typhus,  or  variola.  Complete  or  partial  recovery  may 
take  place  with  elimination  of  necrotic  pieces  of  cartilage  and  the 
replacement  of  the  same  by  a  fibrous  structure.  These  latter 
cases  are  the  ones  most  frequently  resulting  in  changes  of  posi- 
tion and  disturbances  of  function  in  the  soft  parts  of  the 
laryngeal  entrance  and  the  upper  laryngeal  cavity,  caused  by  the 
above-mentioned  defects  in  the  cartilaginous  framework  and  the 
shrinking  of  the  newly  formed  fibrous  tissue,  whereby  larj^ngeal 
breathing  and  the  formation  of  the  voice  are  so  far  interfered 
with,  that  the  tracheal  canula  cannot  be  removed  nor  the  tracheal 
wound  closed,  and  voice-formation  is  either  entirely  destroyed  or 
at  least  materially  impeded.  The  elimination  of  one  arytenoid 
cartilage,  with  its  corniculum,  is  enough  to  produce  this  result. 
Of  course  the  consecutive  disturbances  are  much  more  consider- 
able if  a  part  of  the  plate  of  the  cricoid  is  lost  at  the  same  time. 
The  pictures  furnished  by  Tiirck  (in  his  Atlas,  Plates  V.  and 
VI.)  give  instructive  illustrations  of  this.  The  smallest  degree 
of,  at  least,  immediate  danger  is  presented  by  perichondritis 
thyreoidea.  Still,  even  here  the  final  termination  is  generally 
unfavorable. 

It  hardly  needs  to  be  stated  that  appropriate  medical  inter- 
ference, especially  the  timely  performance  of  tracheotomy,  has  a 
material  influence  on  the  result.  The  majority  of  cases  that  ter- 
minate in  recovery  owe  it  to  timely  laryngo-tracheotomy.  It  is 
only  by  the  opening  of  a  new  air-passage,  in  general,  that  the 
possibility  for  the  slow  repair  of  the  inflammatory  destructive 
processes  in  the  larynx  is  given. 

The  development  of  general  empliysema  of  tlie  sJcin  from  a 
perforating  ulcer  of  the  cartilage  appears  to  be  a  very  rare  occur- 
rence. I  find  in  literature  only  a  general  statement  in  Roki- 
tansky  ^  that  emphysema  of  the  skin  may  follow  perforation  of 

'  In  the  first  edition  of  his  Handbook  of  Pathological  Anatomy. 
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the  larynx  by  ulcers,  and  a  case  by  Wilks/  which  happened  in 
a  perichondritis  following  typhus. 

A  boy,  twelve  years  old,  wiio  was  brought  into  Guy's  Hospital  with  a  severe 
attack  of  typhus,  had  an  emphysematous  swelling  on  the  neck  appear  on  the 
twelfth  day,  which  spread  rapidly  over  face,  breast,  and  arms.  Ten  days  later  he 
died.  The  post-mortem  showed  a  perforating  laryngeal  ulcer  at  the  posterior  com- 
missure of  the  vocal  cords.  A  probe  introduced  through  the  opening,  wliich  was 
about  the  size  of  a  pea,  reached  to  the  left  and  downwards  into  a  cavity  between 
the  trachea  and  oasophagus,  filled  with  muco-pus.  Evidently  the  air  had  escaped 
from  here  into  the  posterior  mediastinum,  and  had  thus  reached  the  subcutaneous 
cellular  tissue. 

The  great  rarity  of  these  cases  induces  me  to  cite  a  similar 
one  from  my  own  practice. 

Margaret  Grimm,  aged  four,  was  admitted  to  the  Poliklinik  at  Erlangen  on  the 
10th  of  August,  1863,  suffering  from  a  severe  attack  of  typhus.  The  disease  had 
already  existed  for  several  days,  and  ran  its  course  with  very  high  fever  (104°  to 
105.8°  in  the  rectum),  continued  unconsciousness,  involuntary  stools,  a  fetid  coat- 
ing of  the  mouth,  much  cough,  pneumonic  consolidation  on  the  right  side,  below. 
On  the  night  of  the  23d  to  the  33d  (about  the  middle  of  the  third  week  of  the  dis- 
ease) an  emphysematous  swelling  appeared  in  the  jugular  region  of  the  neck,  and 
in  the  course  of  the  next  few  hours  spread  ujjwards,  on  the  left  side,  to  the  bor- 
der of  the  lower  jaw  and  to  the  mastoid  process ;  downwards,  over  the  trunk  to 
the  crest  of  tlie  ileum  ;  on  the  right  side  it  extended  over  all  the  triangles  of  the 
neck  and  below  the  clavicle  as  far  as  the  second  rib.  Wherever  the  connective 
tissue  was  loose,  as  in  the  suprasternal  and  subclavicular  regions,  over  the  false 
ribs  and  the  abdominal  muscles,  the  emphysema  formed  great  bags  of  air.  On  the 
posterior  walls  of  the  chest  the  emphysema  was  develoijed  to  but  a  limited  degree 
on  both  sides,  and  was  entirely  absent  over  the  spine.  During  the  next  few  days 
the  emphysema  extended  on  the  left  side  to  the  symphysis  pubis,  and  on  the  flexor 
surface  of  the  arm  to  the  hand ;  on  the  right  side,  over  the  anterior  wall  of  the 
che.st  to  the  edge  of  the  ribs.  At  the  same  time  parotitis  of  the  left  side  was 
developed.  There  was  no  hoarseness,  no  appearance  of  laryngeal  stenosis.  Death 
ensued  on  the  28th  of  August  (about  the  beginning  of  the  fourth  week  of  the 
disease). 

Post-mortem  on  the  29th  of  August  (Prof.  Zenker).  Body  much  emaciated. 
Subcutaneous  emphysema  of  the  neck,  chest,  and  belly,  on  both  sides.  On  opening 
the  thorax,  the  connective  tissue  of  the  mediastinum  appeared  filled  witli  air-bub- 
bles; the  same  were  also  found  at  the  root  of  the  left  lung  and  under  the  left  pul- 


'  Transactions  of  the  Pathol.  Society,  1858,  VoL  IX.  p.  34. 
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mouavy  pleura.  On  the  most  powerful  blowing  of  air  into  the  lungs  (in  situ,  by 
means  of  a  tube  tied  into  the  trachea)  they  become  excessively  distended,  hut  no  air 
escapes  anywhere;  neither  does  air  escape  on  making  strong  pressure  on  tlm  dis- 
tended lungs,  the  trachea  being  closed.  Moderate  bronchial  catarrh  and  croupous 
pneumonia  of  the  riglit  lower  lobe. 

The  source  of  the  subcutaneous  emphysema  was  found  in  the  larynx,  in  the  form 
of  a/1  ulce?;  of  tJie  size  of  a  lentil,  at  the  iase  of  the  left  arytenoid  cartiia/je  under  the 
left  vocal  cord,  penetrating  to  the  necrotic  arytenoid  and  cricoid  cartilages.  At  the  base 
of  llie  right  arytenoid  there  was  an  erosion. 

Aside  from  this,  there  was  a  typhous  spleen  and  swelling  of  the  mesenteric  glands. 
In  the  cajcum,  ascending  and  transverse  colon,  there  were  abundant  typhous  ulce- 
rations ;  in  the  ileum,  reticulated  patches ;  the  parotid  was  the  seat  of  multiple 
abscess. 

After  the  most  careful  examination  of  the  thoracic  viscera,  and  especially  insuf- 
flation of  the  lungs  from  the  trachea,  had  shown  that  the  subcutaneous  emphysema 
could  not  have  originated  from  the  lungs,  the  bronchi,  or  the  trachea,  the  only  point 
of  origin  left  was  the  perforating  laryngeal  ulcer.  Probably  the  severe  cough, 
which  in  this  case  was  maintained  by  an  active  bronchitis,  contributed  to  the  result, 
the  air,  which  was  subjected  to  severe  pressure  by  the  paroxysms  of  coughing,  hav- 
ing escaped  outward,  into  the  subcutaneous  cellular  tissue,  tlu-ough  the  ulcer  that 
lay  beneath  the  closed  glottis. 


Treatment. 

The  treatment,  at  tlie  beginning,  especially  in  jDrimary  peri- 
cliondritis,  must  be  antiplilogistic  and  derivative — leeches  to  the 
neck,  the  application  of  a  narrow  ice-bag  to  the  larynx,  swallow- 
ing pieces  of  ice,  the  inunction  of  pustulating  ointments  to  the 
neck,  the  insertion  of  a  seton. 

If  stenosis  of  the  larynx  supervenes,  we  must  proceed  accord- 
ing to  the  cause  of  the  stenosis,  as  shown  by  laryngoscopic  ex- 
amination— scarifying  the  oedema  of  the  soft  parts  about  the 
laryngeal  entrance,  if  present,  or  opening  a  protruding  abscess 
with  the  laryngeal  knife.  If  the  latter  does  not  succeed,  or  if  the 
other  attempts  to  lessen  the  stenosis  (poultices  to  the  neck,  the 
inhalation  of  atomized  warm  fluids,  emetics)  do  not  have  the  de- 
sired effect,  we  must  proceed  to  tracheotomy  before  carbonic  acid 
poisoning  sets  in,  in  order  to  guard  against  tlie  disturbances 
otherwise  caused  in  the  lungs  (lobular  pneumonia,  etc.),  by  pro- 
longed stenosis  of  the  ujDper  air-passages. 
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As  a  curiosity,  the  case  of  Fyffe  deserves  mention,  in  wliich  tracheotomy  was 
necessary  twice  within  a  short  time.  A  soldier  liad  pericliondritis  (probably  syph- 
ilitic) of  the  cricoid  and  thyroid  cartilages,  and  tracheotomy  was  performed  during 
a  suffocative  attack.  Seven  days  later,  a  black,  fetid  piece  of  bone  was  coughed 
up,  whicli  seemed  to  come  from  the  thyroid  cartilage.  Thereupon  recovery  and 
closure  of  the  tracheal  wound  followed.  Three  weeks  later  there  was  a  relapse  of 
the  perichondritis  and  a  second  tracheotomy. 

The  local  treatment  of  the  laryngeal  mucous  membrane  with 
mild  astringents,  the  inhalation  of  bromide  of  potassium  solu- 
tions, with  or  without  morphine,  may,  under  some  circumstances, 
have  a  favorable  influence  on  the  stenosis,  especially  if  large  ulce- 
rated surfaces  exist ;  but  their  effect  is  generally  transitory,  and 
probably  but  seldom  averts  the  need  of  tracheotomy. 

Abscesses  on  the  outer  walls  of  the  larynx,  originating  from 
the  tlija'oid  and  cricoid  cartilages,  are  to  be  opened  early. 

Perichondritis  cricoidea  may,  by  compression  of  the  pharynx, 
as  well  as  by  extension  of  the  suppurative  process  to  the  sub- 
mucous tissue  of  the  lateral  and  posterior  pharyngeal  wall  (Dit- 
trich,  Mackenzie),  occasion  such  interference  with  swallowing  and 
such  strangling,  that  nourishment  by  means  of  the  oesophageal 
tube  becomes  necessary  (Mackenzie).  The  mechanical  irritation 
of  the  laryngo-pharyngeal  affection,  by  the  introduction  of  the 
oesophageal  tube,  can  of  course  only  be  unfavorable. 

If,  after  the  favorable  termination  of  the  perichondritis,  laryn- 
geal stenosis  remains,  as  is  usually  the  case,  the  attempt  must  be 
made,  by  systematic  methods  of  dilatation,  gradually  to  widen 
the  passage  to  such  a  degree  that  the  canula  can  be  removed  and 
the  tracheal  wound  healed.  The  hope  of  the  spontaneous  disap- 
pearance of  stenosis  is  almost  always  illusory  ; '  the  patients  are 
doomed — if  the  stenosis  is  not  mechanically  removed — to  wear  a 
canula  as  long  as  they  live.  It  needs  no  argument  to  convince  us 
that  this  is  very  distressing  to  the  patient,  not  only  by  reason  of 
the  annoj^ance  associated  with  the  removal,  cleaning,  and  reintro- 
diiction  of  the  canula,  but,  as  Schroetter  very  justly  remarks,  par- 


'  According  to  Theopold's  statistics,  in  twenty-two  cases  of  perichondritis  after 
tj-phus,  tracheotomy  was  successful  eight  times,  so  far  as  the  preservation  of  life  was 
concerned.  In  none  of  these  eight  patients,  however,  did  the  stenosis  afterwards 
diminish  to  such  an  extent  as  to  permit  of  the  removal  of  the  canula. 
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ticularly  on  account  of  the  alarm  and  inquisitive  questioning 
which  the  sight  thereof  causes  among  the  uninitiated.  Tlie  im- 
proved laryngo-therapeutic  measures  of  our  day  can  point  to 
many  admirable  results,  in  this  particular,  and  their  number 
would  certainly  be  much  greater  if  the  labors  of  the  laryngeal  sur- 
geon were  not  often  made  futile  by  the  lack  of  energy  and  persist- 
ence on  the  part  of  the  patients.  These  go  from  one  specialist 
to  another,  but  remain  with  no  one  long  enough  to  arrive  at  a 
permanent  result. 

The  methods  of  dilatation  are,  in  brief,  as  follows : 

1.  Dilatation  hy  the  stream  of  air  of  inspiration  and  expira- 
tion. The  fenestrated  canula  is  closed  externally  by  a  cork,  and 
left  closed  until  evidences  of  insufficient  breathing  appear. 

Gerhardt '  has  reported  a  case  cured  in  this  way.  The  changes  found,  eight 
■weeks  after  tracheotomy,  consisted  in  two  ridges  under  the  vocal  cords  which  only 
left  a  narrow,  somewhat  oblique  slit  between  them,  swelling  and  partial  immobility 
of  the  left  arytenoid  cartilage,  and  a  small  defect  and  afterwards  granulation  sprout- 
ings  at  the  base  of  the  left  vocal  cord.  The  treatment  at  first  (from  May,  1869) 
consisted  in  the  introduction  of  a  sound  into  the  larynx  through  the  tracheal  wouud, 
afterwards  in  periodical  closure  of  the  canula.  After  the  i^atient  had,  in  the  mean- 
time, gone  through  with  an  attack  of  pneumonia,  and  tlie  condition  of  things  iu  the 
larynx,  especially  the  mobility,  had  gradually  improved,  the  patient  was  able,  in 
February,  1871,  to  lay  aside  the  canula,  and  in  June  of  the  same  year — therefore  two 
years  after  the  beginning  of  treatment — the  tracheal  fistula  was  closed  by  freshen- 
ing its  edges. 

2.  Widening  of  tlie  stenosis  hy  means  of  dilators  and  bougies 
has  repeatedly  been  recommended,  and  various  instruments  have 
been  constructed  for  that  purpose ;  for  example,  one,  on  the 
principle  of  Heurteloup's  percuteur  (Grerhardt),  and  others  on 
that  of  the  laryngeal  forceps  (Navratil,  Sclu'oetter,  and  others). 
In  general,  little  is  to  be  expected  from  the  dilators  with  arms, 
as  they  irritate  too  much  and  cannot  be  long  retained  in  the 
larynx.  On  the  other  hand,  according  to  more  recent  observa- 
tions, and  especially  to  the  experiments  of  Trendelenbui'g,  von 
Bruns,  Oertel,  and  especially  of  Schroetter,^  the  introduction  of 

'D.  Archiv  f.  klin.  Med.  1873,  Bd.  XI.  p.  578. 

•■'  Laryugologische  Mittheilungen.  II.  1874,  p.  32 ;  und  Beitrag  znr  Behandlung  der 
Larynx- Stenosc.  Wien,  1876. 
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smooth,  hard  bougies,  of  increasing  thickness,  is  to  be  recom- 
mended. It  is  true  that  under  the  use  of  his  tin  bougies — which 
he  leaves  in  position  for  many  hours — Schroetter  found  that,  if 
he  proceeded  rapidly  with  them,  severe  pain  in  the  neck  and 
head,  febrile  movements  and  even  new  attacks  of  perichondritis 
and  oedema  followed  ;  still  these  disturbances  afforded  no  ground 
for  interrupting  the  treatment  while  the  tracheal  wound  was  open. 
Granulations  in  great  quantity  crowd  into  the  canal  that  is  being 
dilated,  but  are  best  removed  by  the  introduction  of  the  bougies. 
The  parts  gradually  resume  their  normal  mobility,  and,  what  is 
most  striking,  do  not  lose  their  normal  sensitiveness  by  mechan- 
ical ti'eatment. 

Schroetter' s  results,  according  to  his  latest  publications,  are  so 
brilliant,  and  their  number  is  already  so  considerable,  that  there 
can  scarcelj'  longer  be  any  doubt  as  to  the  practicability  of  this 
method  of  dilatation. 

If,  however,  systematic  dilatation  should  not  accomplish  its 
end — that  is  to  say,  should  not  open  a  sufficient  way  through  the 
larynx  for  breathing — resection  of  the  larynx  would  still  be  in  re- 
serve for  the  worst  cases,  with  the  subsequent  introduction  of  an 
artificial  vocal  organ,  according  to  Heine's  method,  which  will  be 
more  particularly  spoken  of  hereafter,  under  the  head  of  the 
Operative  Treatment  of  New  Formations. 
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1.  Phthisis  Laryngis.   Consumption  of  the  Larynx. 

Petit,  Da  phthisi  laryngea  Dissertatio.  Montpellier.  1790. — Sauvee,  Recherches  surla 
phthisie  laryngee.  Paris.  1800. — Laignelet,  Sur  la  plithiaie  laryngee.  Paris.  1806. 
Schonhacli,  De  phthisi  laryngea.  Dissertat.  inaug.  Wilnae.  1808. — Pajnllon,  Du 
larynx  et  de  la  phthisie  laryngge.  Paris.  1813. — Sigaud,  Recherches  sur  la 
phthisie  laryngCe.  Strassbourg.  1819. — Sachse,  Beitriige  zur  geuaueren  Keunt- 
niss  der  Luftrohren-  und  Kehlkopfschwindsuclit.  Hannover.  1821. —  Trousseau 
et  Belloc,  Traits  de  la  phthisie  laryng6e.  Paris.  1837. — Barth,  MCmoire  sur  les 
ulcerations  des  voies  aiSriennes.  Ai-chives  ggneral.  1839. — Louis,  Recherches  anat., 
pathol.  et  therapeut.  sur  la  phthisie.  Paris.  1843,  p.  51,  et  seq. — Oless,  Beitrage  zur 
Pathologic  der  Tuberkulose.  Archiv  fiir  physiol.  Heilkunde.  III.  p.  596.  1844. 
— Neumann,  Ueber  die  chron.,  ulcerative  Laryngitis.  Journ.  fiir  Kinderkrank- 
heiten.  1847. — lihemer,  Ueber  die  Ulcerationsproccsse  im  Kehlkopf.  Vircliow's 
Arcliiv.  Bd.  V.  1853,  p.  534,  if. — Toulmouche,  Etudes  cliniques  sur  les  ulcera- 
tions du  larynx  ct  de  la  trachee  artSre.  Ai'chives  g6n6rales.  1857.  July,  Aug. — 
Villemin,  Du  tubercule.  Paris.  1862. —  Virchow,  Die  krankliaften  Geschwiilste. 
Bd.  n.  p.  644.  1865. — Ter  Maten,  Nederlandsch  Tijdsclirift  voor  Gcneeskunde. 
Treede  Afdeelig.  1865,  p.  36. — Prim,  Ueber  Larynx- Affectionen  bei  Tuberku- 
lose. Ai'cliiv  der  Heilkunde.  IX.  1868. — ScJmiizler,  Ueber  Kelillvopfgeschwiire 
mit  bes.  Riicks.  auf  ihre  laryngoskopisclie  Diagnose  und  locale  Therapie. 
"Wiener  med.  Presse.  No.  14,  ff.  1808. — Norton,  Ulcers  of  tlie  larynx  simulating 
phthisis.  Brit.  Med.  Journ.  Jan.  22,  p.  78.  IQIQ.—Mandl,  Ueber  Kehlkopf - 
schwindsucht.  Wochenschrift  d.  G-es.  d.  Wiener  Aerzte.  No.  47.  1870. — Schroetter, 
Oestreich.  Zeitsclirift  f.  prakt.  Heilkunde,  p.  51.  1870;  und  dessen  laryngo- 
logische  Beitrage  (Jahresbericht).  1871,  p.  56,  und  1874,  p.  72— So7nnm-hrodt, 
Ueber  die  Alihangigkeit  phtliisischer  Lungenerkranlcung  von  iii'imaren  Kehl- 
kopfaffectionen.  Archiv  f.  experimentelle  Pathologic.  Bd.  I.  p.  264.  1873. — 
M.  Meyer,  Der  gegenwartige  Stand  der  Frnge  von  der  Kclilkopfscliwindsucht. 
CorrespondenzbL  der  Schweizer  Aerzte.  1873.  No.  13.— If.  Maclcenzie,  A  lecture 
on  laryngeal  phthisis.  Medical  Record.  Nov.  15,  1873. — Lincoln,  Laryngeal 
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phthisis.  The  New  York  Medic.  Record.  Feb.  and  March,  1874. — ScJiech,  Die 
Affectionen  des  Kehlkopfes  in  ihren  Beziehungen  zur  Phthisc.  Bayr.  iirztl.  In- 
telligenzbhitt.  No.  25.  1874.  Marcet,  Tubercular  laryngitis.  Lancet.  Feb.  27, 
1875. — Sawyer,  Tubercular  laryngitis.  Lancet.  Jan.  30,  1875. — Bticquoy,  On 
tubercular  and  sypliilitic  laryngitis.  Gazette  des  Ilopitaux.  April  20-29, 
1875. — Bertolet,  Tubercular  ulceration  of  the  larynx  and  trachea.  Philadel- 
phia Med.  Times.  June  19,  l%15.—  Parter,  Laryngeal  phthisis.  St.  Louis  Med. 
and  Surgical  Journal.  Jan.  1875. — Glasgow,  Laryngeal  disease  in  its  relation  to 
pulmonary  phthisis.  Philad.  Med.  Times.  July  10, 1875. — Koch,  On  laryngeal 
phthisis.  De  La  Haye.  Paris,  1875. — Starr,  Tubei'culous  laryngitis.  Phila- 
delphia Med.  Times.  Dec.  25,  1875. — Sawyer,  Notes  on  phthisical  laryngitis. 
British  Med.  Journal.  April  15,  1875. — Isambert,  On  miliary  tuberculosis  of  the 
pharynx  and  tuberculous  infiltration  of  the  epiglottis  and  larynx.  Anuales 
de  rOreille  et  du  Larynx.  No.  3.  Tome  I. —  Chamlerlain,  Laryngeal  phthisis. 
Proceedings  of  Connecticut  Medical  Society.  1876. — Compare  also  the  hand- 
books of  pathological  anatomy  of  Cruveilhier,  Hasse,  RoTcitanshy,  Foer»ier,  and 
Rindjleisch;  furthermore  the  works  of  Laennec,  Muehle,  Turch,  Toiold,  Ducheh, 
Mandl,  Oohnen. 


Pathogenesis,  Etiology,  and  Pathological  Anatomy. 

By  laryngeal  plitliisis  we  understand  only  those  ulcerations 
of  the  larynx  following  pulmonary  consumption,  and  which  are 
caused  by  miliary  tuberculosis  and  by  tuberculous  (scrofulous) 
inflammation.  The  state  of  ferment  in  which  the  entire  doctrine 
of  tuberculosis  and  phthisis  is  involved,  makes  it  appear  more 
desirable,  on  account  of  their  intimate  clinical  relations,  to  group 
together,  under  a  common  clinical  head,  those  various  different 
anatomical  processes  that  are  here  concerned.  The  clinical  desig- 
nation is  by  no  means  prejudicial  to  the  final  establishment  of  the 
nature  and  significance  of  the  individual  pathological  processes 
lying  at  the  foundation  of  the  clinical  picture.  On  the  same 
grounds  Tiirck  chose  the  still  more  general  designation  of 
"laryngeal  diseases  standing  in  connection  with  pulmonary 
tuberculosis." 

This  is  not  the  place  to  enter  into  a  discussion  on  the  essence 
of  the  processes  lying  at  the  foundation  of  phthisis  in  general, 
and  especially  on  the  role  which  tubercles  and  tuberculous  or 
scrofulous  inflammation  play  in  pulmonary  consumption  ;  we 
must  rather  refer  to  the  more  detailed  discussion  of  this  subject 
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in  Yol.  V.  and  one  of  the  later  volumes  [Birch-Hirschf eld's 
article  on  Scrofula]  of  this  Cyclopaedia.  Here  only  those  points 
will  be  considered  that  are  of  value  in  understanding  the  pro- 
cesses  which  take  place  in  the  phthisical  larynx. 

As  is  well  known,  Laennec's  teaching  of  the  purely  tubercu- 
lous nature  of  laryngeal  phthisis  early  met  with  opposition 
(Louis,  Cruveilhier,  Trousseau),  and  in  the  latest  times  the  oppo- 
sition has  gone  so  far  as  utterly  to  deny  that  tubercle  is  the 
foundation  of  laryngeal  phthisis.  On  the  other  hand,  the  first 
authorities  in  pathological  anatomy,  Rokitansky,  Foerster,  and, 
above  all,  Virchow,  contend  for  the  laryngeal  tubercle— in  fact, 
Virchow  Just  exactly  recommends  the  larynx  as  the  most  aj^pro- 
priate  place  for  the  study  of  true  tubercle. 

According  to  Virchow,'  the  laryngeal  tubercle  belongs  to  those  -which,  being 
especially  exposed  to  external  injuries  through  their  superficial  position,  very  easily 
break  down  on  their  surface,  and  produce  little,  shallow,  simple  tuberculous  ulcers, 
without  ever  becoming  cheesy  or  giving  rise  to  any  considerable  tumor.  Tliis  cir- 
cumstance might  explain  the  striking  fact  that  clieesy  tubercles  are  so  seldom  found 
in  the  larynx  either  during  life  or  on  post-mortem  examination — a  fact  which  has 
always  been  insisted  on  with  emphasis  by  the  opponents  of  laryngeal  tubercle. 

Foerster '  expresses  the  same  opinion  as  Virchow,  that  the  tubercle  proceeds  from 
the  connective  tissue  of  the  mucous  membrane,  is  therefore  very  suijerficially  situ- 
ated, quickly  breaks  through  outwards,  and  forms  little  ulcei's.  Foerster  is  of  the 
opinion  that  doubt  with  regard  to  the  existence  of  true  tubercle  and  tubercular 
ulcers  in  the  larynx,  can  only  i-esult  from  the  lack  of  thorough  microscojjic  ex- 
aminations. 

Other  obsei-vers  have  been  able  to  demonstrate,  with  certainty,  during  life,  the 
existence  of  miliary  tuberculosis.  Ter  Maten  has  done  this  in  two  cases ;  Tiirck  in 
one  case,  in  the  vicinity  of  tuberculous  ulcers Schech  in  the  laryngeal  muscles  (left 
posterior  crico-arytenoid)  associated  with  perichondritis.  I  myself  have  had  the  op- 
portunity to  examine  two  such  undoubtedly  tuberculous  eruptions  within  tlie  lar3'-nx, 
and  find  the  declaration  of  Virchow  to  be  evidently  correct,  that  the  absence  of  cheesy 
tubercles  and  the  shallowness  of  the  ulcers  depend  on  the  superficial  position  of 
the  tubercles  and  their  consequent  tendency  to  decay.  It  is  true  that  this  does  not 
remove  the  difficulty  of  demonstrating  the  tuberculous  origin  of  the  ulcers;  neither 
can  this  difficulty  be  removed,  from  a  clinical  point  of  view.    The  pathologico- 


'  Krankhafte  Geschwulste.  II.  3,  p.  645. 

=  Handbuch  der  pathol.  Anatomie.  II.  Aufl.  1863,  p.  320. 

'  Klinik  der  Kehlkopfkrankheiten,  p.  373,  aud  the  illustrations  in  its  Atlas.  Plate 
XV.  Fig.  5. 
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anatomical  character  of  the  base  and  the  border  of  the  ulcer  is  the  only  thing  that 
is  conclusive  on  this  point. 

Among  twelve  cases  of  laryngeal  ulcers  in  pulmonary  consumption,  Rheiner 
could  in  no  instance  find  the  characteristic  signs  of  crude  cheesy  tubercle.  On  the 
other  hand,  he  found,  here  and  there,  indications  of  the  fresh  tubercular  granula- 
tions of  the  mucous  membrane,  also  referred  to  by  Hasse,  mingled  'witli  little  round 
ulcers  of  the  same  size,  but  with  flat,  non-infiltrated  edges,  which  in  all  probabil- 
ity had  proceeded  from  those  nodules,  without  however  having  retained  the  evi- 
dences of  their  origin. 

Rindfleisch,  too,  virtually  confirms  the  existence  of  this  state  of  tilings,  inas- 
much as  he  states  that  he  very  commonly  finds  roundish  collections  of  cells, 
of  the  size  of  a  glandular  acinus,  at  the  base  of  phthisical  laryngeal  ulcers,  at 
some  distance  from  the  surface,  in  the  midst  of  connective  tissue  which  is  still  in- 
tact. Tliese  collections  he  can,  at  present,  only  interpret  as  being  miliary  tubercles. 
It  is  true  their  number  is  so  small,  and  they  are  such  insignificant  new-growtlis  in 
comparison  to  the  inflammatory  infiltration  of  the  actual  surface  of  the  ulcers,  that 
Rokitansky  is  disposed  to  look  iipon  tliem  only  as  a  sort  of  pledge  of  the  connec- 
tion of  that  process  with  constitutional  tuberculosis.  The  greatest  importance  that 
might  be  attached  to  them  is  that  of  permanent  irritants  tending  to  produce  inflam- 
mation, and  the  obstinacy  and  tendency  to  relapse,  which  are  peculiar  to  those 
catarrlial  inflammatory  conditions,  might  be  referred  back  to  them. 

If,  according  to  this,  we  cannot  doubt  the  occurrence  of  mili- 
ary tubercles  and  true  tubercular  ulcers  in  the  larynx,  that  does 
not  settle  the  question  of  the  frequency  with  which  they  occur 
as  over  against  phthisical  ulcerations  that  do  not  proceed  from 
miliary  tubercles. 

If  we  consider,  first,  the  histological  changes  which  are  offered 
by  the  latter  class,  we  have  presented  to  us,  as  the  second  form^ 
follicular  ulcerations.  These  have,  of  late,  been  most  thor- 
oughly studied  by  Rindfleisch,^  and  have  been  characterized  by 
him  in  the  following  manner : 

Tlie  ulcerations  in  the  larynx  as  well  as  the  trachea  begin  at  the  mouths  of  the 
mucous  glands.  At  first  the  formation  of  pus  exists  in  the  excretory  ducts  of  the 
glands  as  a  muco-purulent  secretion — the  pus  is  produced  in  the  subepithelial  con- 
nective tissue  of  the  excretory  duct  of  the  gland  and  poured  into  the  latter ;  very 
soon,  however,  it  degenerates  into  pus  formation  with  loss  of  substance,  into  ulcer- 
ation. A  circular,  flat,  funnel-shaped  ulcer  arises,  with  a  narrow,  but  intensely 
yellow  border,  by  which  it  is  sharply  distinguished  from  the  surrounding  hyper- 
remic  mucous  memVjrane.    In  the  middle  of  the  loss  of  substance,  the  deepest  point 


'  Lehrbuch  der  patholog.  Gewebelehro.  IV.  Aufl.  1875,  p.  325. 
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of  the  floor  of  the  ulcer  is  formed,  either  by  the  widened  excretory  canal  or  tlie 
glaud  itself,  or — after  suppuratiou  of  the  body  of  tlie  gland — by  a  round  cavity 
corresponding  to  it.  The  original  characteristics  of  the  ulcer  are  not  obliterated 
until,  in  its  further  course,  it  extends  laterally  as  well  as  in  depth.  By  the  conflu- 
ence of  contiguous  ulcers,  for  example,  the  grape-shaped  outlines  appear,  whicli 

have  generally  been  looked  upou  as  characteristic  of  tubercular  ulcers  in  fact,  the 

grape-shape  is  particularly  pretty  here  and  more  distinctly  marked  than  in  tubercu- 
lous ulcerations  of  the  intestines.  The  advance  of  the  floor  of  the  ulcer  in  depth 
is  especially  favored  by  suppuration  of  the  bodies  of  the  mucous  glands,  A  puru- 
lent inflammation  of  the  enveloping  and  interstitial  connective  tissue  of  the  gland 
leads  to  the  decay  and  dissolving  of  the  acini ;  the  entire  gland  melts  away ;  and 
when  we  remember  that  the  mucous  glands  of  the  air-passages  do  not  lie  in  the  mu- 
cous but  in  the  submucous  tissue,  we  understand  why  just  these  ulcers  most  rapidly 
induce  deep-seated  destruction.  In  fact,  we  very  soon  find  the  floor  of  the  ulcer  in 
the  vicinity  of  the  cartilaginous  rings  or  of  the  laryngeal  cartilages,  and  herewith 
a  new  field  of  disturbance  is  opened. 

According  to  this  representation  of  Rindfleisch' s,  then,  the 
primary  condition  in  this  form  of  phthisical  ulcers,  aside  from 
the  scrofulous  or  tubercular  diathesis,  would  be  a  'purulent folli- 
cular catarrh,  which  only  gives  occasion  to  deeper  alterations 
under  the  influence  of  that  diathesis.  It  is  partly  the  abundant 
inflammatory,  new  cell-formation  in  the  subepithelial  connective 
tissue,  partly  the  vulnerability  of  the  latter  and  of  the  epithelial 
covering  of  the  follicles,  which  leads  first  to  the  breaking  down 
of  the  excretory  duct  of  the  gland  and  gradually  to  the  pui'ulent 
melting  down  of  the  entire  gland  body. 

A  similar  account  of  the  pathogenesis  of  follicular  ulceration 
had  already  been  given  by  Rheiner  ;  he,  however,  supported  by 
the  aiithority  of  Louis,  as  well  as  by  the  works  of  Hastings  and 
Horace  Green,  associates  this  alteration  less  with  pulmonary 
consumption  than  with  chronic  pharyngitis  (Clergyman's  Sore 
Throat,  Hastings).  His  description  of  the  processes  is  as  follows : 

In  the  interior  of  the  individual  glandular  sacs  a  considerable  proliferation  of 
cell  elements  takes  place,  whereby  they  are  largely  distended.  The  tender  connec- 
tive tissue  Ij'ing  between  them  is  thinned,  the  walls  of  the  same  keep  drawing  nearer 
together  and  form  very  thin  division  walls,  which  finally  burst,  so  that  the  single 
compartments  unite  to  form  one  common  cavity,  and  their  contents  flow  together  in 
a  larger  collection,  which  is  surrounded  hy  the  common  connective-tissue  envelope, 
and  forms  a  prominence  rising  above  the  level  of  the  surrounding  mucous  mem- 
brane.    At  their  apex  there  is  a  little  yellowish- white  point,  and  on  pressure  a 
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drop  of  a  similarly  colored,  creamy  fluid  escapes,  which  sometimes  no  longer  contains 
any  formed  elements,  but  only  presents  a  finely  granular,  molecular  mass.  It  is  a 
little  abscess,  whose  cover  finally  bursts  through  thinning,  whereupon  its  contents 
are  evacuated,  and  the  beginning  of  an  ulcerating  surface  remains,  whose  outlines  are 
formed  by  a  thickened  ring. 

This  description  of  Rheiner's,  as  well  as  Ms  statement  witli 
regard  to  tlie  seat  of  these  ulcers,  ' '  corresponding  to  the  prin- 
cipal seat  of  the  glands,  especially  at  the  base  of  the  epiglottis, 
extending  to  the  upper  vocal  cords  and  along  the  anterior  sur- 
face of  the  arytenoid  cartilages,  never  on  the  border  of  the  true 
vocal  cords,  but  a  few  lines  below  them,  and  from  there  down 
into  the  trachea,"  justifies  the  conclusion  that  Rheiner's  folli- 
cular ulceration  is  probably  etiologically  identical  with  that 
described  by  Rindfleisch,  since  laryngoscopic  examination  has 
shown  that,  in  the  chronic  pharyngitis  of  the  writers  above 
referred  to,  there  is  indeed  chronic  catarrh  of  the  larynx  and 
pharynx,  and  eventually  also  hypertrophy  of  the  glands,  but 
extremely  seldom  any  ulceration. 

A  third  form  of  phthisical  ulcer  seems  to  proceed  neither 
from  degenerated  tubercles  nor  from  ulcerated  follicles,  but 
from  a  specific  infiltration  of  the  subepithelial  layer  of  the 
mucous  membrane  with  cells  and  nuclei.  Rheiner  already  de- 
scribed this  infiltration  of  the  mucous  membrane  with  little  round 
cells  and  nuclei,  which,  when  occurring  to  but  a  slight  degree,  is 
confined  to  the  subepithelial  stratum,  but  when  more  largely 
developed  causes  a  circumscribed  swelling  of  the  mucous  mem- 
brane, conceals  the  tissue  elements  thereof,  and  is  surrounded  by 
a  distended  network  of  blood-vessels.  On  section  the  swollen 
tissue  of  the  mucous  membrane  appeared  of  a  grayish-red  color, 
almost  like  marrow,  and  similar  to  the  typhous  infiltrations  ; 
still  he  could  find  no  glandular  organs  whatever  as  the  starting- 
point  of  this  cell-proliferation.  Ulcers  gradually  establish  them- 
selves upon  these  infiltrated  regions,  whose  form  and  depth  de- 
pend essentially  upon  the  histological  structure  of  the  subjacent 
parts. 

According  to  Rheiner,  it  is  particularly  the  elastic  stratum  that  for  a  long  time 
resists  the  progress  of  destruction,  and  this  is  especially  effective  in  the  true  vocal 
cords.    If  the  elastic  layer  is  finally  also  destroyed,  this  is  very  little  likely  to  take 
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place  trausversely,  but  rather  by  means  o£  the  separation  of  the  ljuncTles  of  fibres 
that  are  united  longitudiually,  and  thus  iuterstices  are  formed  lengthwise,  which  keep 
growing  broader  aud  deeper  througli  the  successive  casting-oil  of  filaments.  Thus 
the  beginning  and  more  superficial  ulcerations  of  the  vocal  cords  almost  always 
jDOSsess  au  elongated  fiat  form,  not  that  uniform,  roundish  or  ragged  configuiatiou, 
Tvith  a  tendency  to  the  formation  of  funnel-shaped  depressions,  wliich  is  to  be  found 
in  the  softer  parts  where  the  mucous  membrane  does  not  possess  that  wealth  of 
elastic  elements  nor  their  arrangement  in  bands,  and  destruction  is  not  limited  in 
any  direction.  In  the  cavity  below  the  vocal  cords  as  well  as  in  tlie  tracliea,  where 
the  arrangement  of  fibres  is  more  loerpendicular,  the  ulcers,  according  to  Rheiner, 
show  a  form  more  elongated  from  above  downwards,  and  it  is  not  till  the  elastic 
layer  is  destroyed  that  they  assume  uniform  dimensions  and  even  show  a  tendency  to 
(?xtension  laterally,  when  the  destruction,  for  instance,  has  reached  the  muscular 
layer  on  the  posterior  wall  of  the  trachea,  the  fibres  of  which  we  know  run  in  ;i 
transverse  direction. 

Rheiner  also  makes  a  successful  attempt  to  explain  the  local 
predilection  of  the  ulcers  when  he  credits  it  to  the  mechanical 
influences,  the  pressure,  the  distortion,  to  which  the  mucous 
membrane  is  unceasingly  exposed  during  the  functional  activity 
of  the  larynx.  The  pressure  and  the  distortion  which  the  tips 
of  the  vocal  processes  and  the  inter-arytenoid  region  undergo 
during  phonation,  and  which  the  cartilages  of  Santorini  and  the 
border  of  the  aryteno-epiglottidean  bands  experience,  thi-ough 
the  epiglottis,  during  deglutition,  are  certainly  of  the  greatest 
consequence  as  sources  of  irritation.  In  view  of  the  great  vul- 
nerability of  the  tissues  in  scrofulous  and  tubercular  organisms, 
and  the  specific  tendency  of  the  same  to  react,  on  comparatively 
slight  irritation,  with  abundant  cell-infiltration  and  incomplete 
retrograde  metamorphosis,  the  mechanical  causes  above  men- 
tioned suffice  to  excite  an  inflammator}'-  cell-proliferation  in  the 
mucous  membrane,  with  secondary  destruction  through  caseation 
of  the  cell-membrane. 

A  fourth  form,  the  most  superficial  and  flattest  of  the 
phthisical  ulcers,  has  long  been  distinguished  from  those  pene- 
trating more  deeply  under  the  name  of  aijMlious  or  erosion 
ulcers^  and  the  anatomical  and  clinical  peculiarities  of  the  same 
have  been  thoroughly  established. 

The  fact  that  fresh,  flat  ulcers  with  a  gray  floor,  and  of  very 
great  extent  by  reason  of  confluence,  are  very  frequently  found, 
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amongst  consumptives,  in  the  trachea  and  larynx,  alongside  of 
evidently  older  and  deeper  losses  of  substance  in  the  larynx,  has 
of  course  always  attracted  the  attention  of  pathologists.  They 
Avere  regarded  in  part  as  being  tuberculous  and  identical  with 
the  deeper  ulcers,  only  of  more  recent  date,  and  as  having 
appeared  but  shortly  before  death ;  or  as  being  ulcers  from 
corrosion  or  infection^  called  forth  by  the  irritating  influence  of 
the  ichorous  secretion,  proceeding  from  cavities,  on  the  super- 
ficial layer  of  the  mucous  membrane,  loosened  by  long-continued 
catarrh. 

Louis,  who  first  sought  to  establish  this  latter  view,  based  it 
principally  on  the  fact  that  these  ulcers  were  chiefly  found  on 
those  parts  on  which,  by  reason  of  the  anatomical  construction 
of  the  upper  air-passages  and  the  posture  of  the  patient,  the 
secretions  remained  longest  in  contact  with  the  mucous  mem- 
brane, viz.,  on  the  posterior  and  lateral  walls  of  the  trachea,  on 
the  vocal  cords,  especially  their  posterior  commissure,  and, 
finally,  on  the  inferior  surface  of  the  epiglottis.  Eheiner  main- 
tained a  very  reserved  position  over  against  this  etiological  con- 
ception, but,  with  regard  to  histological  relations,  called  atten- 
tion to  the  fact  that,  in  the  neighborhood  of  these  "  aphthous" 
ulcers,  whose  margins  showed  no  trace  of  elevation  or  infiltra- 
tion, one  might,  indeed,  sometimes  find  little  flat  elevations,  but 
that  these  seemed  to  be  formed  by  a  serous  exudation  into  the 
most  superficial  layer  of  the  mucous  membrane — at  least,  that 
no  infiltration  of  formed  constituents  into  the  tissues  of  the 
mucous  membrane  could  be  demonstrated.  The  superficial 
throwing  off  of  the  constituents  of  tissue  seems  sometimes  to 
originate  from  these  serous  exudations,  sometimes  from  the 
mouths  of  the  glands. 

Later  observers  confirm  these  results  in  general,  especially 
the  absence  of  miliary  tubercles  and  of  cell-infiltrations  at  the 
base  and  in  the  neighborhood  of  the  ulcers.  Some  have  gone  so 
far  as  to  regard  the  ulcers  as  catarrhal  erosions  or  ulcers  without 
any  specificity.  To  this  I  cannot  agree.  These  flat,  numerous 
ulcers  are  just  peculiar  to  pulmonary  phthisis  —  Trousseau 
already  declared  that  he  had  seen  them  only  in  phthisical  subjects 
— whereas  they  are  not  developed  even  in  very  old  bronchial 
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catarrhs.  A  direct  local  relation  to  tlie  cavities  is  also  not 
seldom  very  distinctly  demonstrable.  In  making  post-mortem 
examinations  of  plithisical  patients,  in  whom  ulcerative  degen- 
eration was  exclusively  confined  to  one  superior  lobe,  I  have 
repeatedly  seen  the  flat  ulcers  extend  from  the  main  bronchus  of 
the  superior  lobe,  through  the  main  bronchus  of  the  lung  of  that 
side,  to  the  trachea  and  the  larynx,  vs^hile  not  an  ulcer  could  be 
found  in  any  of  the  other  bronchi.  Such  observations  force  us 
to  accept  the  doctrine  of  an  infectious  and  destructive  effect  of 
the  secretion  of  the  cavity  on  the  most  superficial  layer  of  the 
mucous  membrane,  although  the  questions  of  vs^lierein  this  lies 
and  why  it  does  not  appear  in  all  phthisical  patients,  still 
remain  to  be  answered.  The  possibility  that  these  aphthous 
ulcers  may,  after  all,  proceed  from  decaying  miliary  tubercles  is 
by  no  means  excluded  by  the  observations  made  thus  far. 
Foerster^  does  not  hesitate  to  declare  that,  according  to  his 
investigations,  most  of  the  so-called  aphthous  ulcers  are  really 
tuberculous,  though  some  rest  upon  a  fiat  diphtheritic  exuda- 
tion. Rindfleisch,  too,  on  the  one  hand,  emphasizes  the  infec- 
tious quality  of  the  products  of  scrofulous-tuberculous  destrac- 
tive  processes,  rich  in  cells  and  detritus,  and,  on  the  other  hand, 
the  tendency,  produced  through  the  mechanical  lesion,  to  the 
formation  of  erosions,  which  constitute  true  points  of  inocula- 
tion. 

As  we  have  seen  above,  attention  was  called  by  Rheiner 
already  to  the  mechanical  irritations  of  the  mucous  membrane, 
which  are  especially  effective  just  in  the  larynx,  and  their  sig- 
nificance in  the  production  of  infiammatory  irritations,  with  cell- 
infiltration  and  ulcer-formation  in  the  naturally  vulnerable 
mucous  membrane,  is  insisted  on  by  most  recent  authors.  In 
reality  it  is  those  parts  most  exposed  to  mechanical  irritation  in 
the  acts  of  phonation  and  deglutition  which  are  generally  first 
and  always  most  constantly  and  extensively  affected :  the 
mucous  membrane  of  the  vocal  processes,  the  inter-arytenoid 
region,  the  vocal  cords,  the  cartilages  of  Santorini,  and  the 
aryteno-epiglottidean  ligaments.    Here  are  established  both  the 


'  Patbol.  Anatomie.  Bd.  II.  p.  312. 


PHTHISIS  LARYNGIS. — PATHOLOGICAL  ANATOMY.  841 


more  acute  superficial  losses  of  substance  Just  mentioned,  and 
the  chronic  ulcers  which  no  doubt  chiefly  originate  from  the 
follicles. 

It  is  manifest  that  the  latter  will  be  most  frequent  in  those  localities  in  which 
the  racemose  glands  are  most  abundantly  situated,  and  which  at  the  same  time  are 
liable  to  frequent  and  energetic  mechanical  irritants;  such  a  locality  is  the  posterior 
wall  of  the  larynx,  the  inter-arytenoid  region,  the  mucous  membrane  of  which,  at 
every  phonation,  is  thrown  into  fine  vertical  folds,  by  the  contraction  of  the  arytse- 
noideus  muscles  and  the  consequent  juxtaposition  of  the  arytenoid  cartilages,  these 
folds  disappearing  again  as  they  separate.  This  folding  of  the  mucous  membiane 
during  phonation  amounts  to  a  verital)le  pressure  when  the  mucous  membrane  or- 
glandular  tissue  is  thickened  by  catarrh,  and  on  the  juxtaposition  of  the  cartilages 
is  crowded  forward  between  the  vocal  processes  as  a  fold  (laryngoscopically  visible). 
If  there  is  now  a  specific  catarrh,  with  abundant  cell-infiltration  of  the  mucous 
membrane,  termination  in  a  destructive  process  must  certainly  be  materially  favored 
by  these  mechanical  injuries. 

Follicular  ulcers  at  first  present  losses  of  substance  very  little 
extended  in  surface,  but  penetrating  all  the  more  in  depth,  with 
margins  tlirown  up  like  walls,  and  which  may  afterwards  grow 
through  confluence  and  cause  considerable  destruction.  The 
mucous  membrane  of  the  vocal  processes  and  the  posterior  wall 
of  the  larynx  at  the  base  of  the  arytenoid  cartilages  is  destroyed, 
down  to  the  perichondrium  and  to  the  cartilage  itself ;  on  the 
vocal  cords  the  mucous  membrane  looks  eaten  out — indeed,  com- 
plete destruction  of  the  mucous  membrane,  advancing  fi-om 
behind  forwards,  with  or  without  loosening  of  the  cord  from  its 
process,  is  often  seen.  The  changes  which  may  be  produced  in 
the  cartilages  and  articulations,  by  penetrating  ulcers — the  peri- 
chondritis, necrosis  of  the  cartilage,  disturbance  of  the  crico- 
arytenoid articulation — have  already  been  treated  of  above  under 
the  pathogenesis  of  perichondritis.  The  part  which  phthisical 
ulcers  may  play  in  the  production  of  acute  laryngeal  oedema  has 
also  been  mentioned  when  treating  of  phlegmonous  laryngitis. 

Ulceration  of  the  mucous  membrane  on  the  posterior  surface 
of  the  arytenoids  and  the  plate  of  the  cricoid  very  often  takes 
place,  through  the  acute  and  flat  form  of  ulcers,  towards  the  end 
of  life ;  the  infection,  indeed,  appears  to  creep  from  the  inner 
surface  of  the  arytenoid  region,  over  the  upper  border  of  the  ary- 
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tsenoideus  muscle,  backwards  into  tlie  j^liarynx,  just  as  it  like- 
wise extends  to  the  aryteno-epiglottidean  ligaments  and  the 
inner  surface  of  the  epiglottis.  Thus  the  entii-e  inner  surface  of 
the  upper  larynx  may  finally  be  ulcerated,  and,  through  the  par- 
ticipation of  the  muscles,  the  cartilages  and  the  joints,  as  well  as 
cedematous  swelling  of  the  submucous  tissue,  the  functions  of 
the  larynx  may  be  deeply  injured. 

It  is  undoubtedly  possible  for  the  chronic  ulcers  to  terminate 
in  liealing — isolated  instances  of  this  kind  are  communicated  by 
various  authors,  and  I  myself  have  treated  two  such  cases  in 
which  the  cicatrix  could  be  demonstrated  on  post-mortem  exam- 
ination—but such  a  result  is  very  rare.  The  cheesy  degeneration 
having  ceased,  a  permanent  connective  tissue  may  form  at  the 
base  and  in  the  neighborhood  of  the  ulcer,  which  finally  contiucts 
to  a  radiated  cicatrix. 

It  is  true  that  new  ulcers  generally  develop  afterwards,  so 
that  the  healing  of  a  single  one  is  after  all  of  very  little  prognostic 
significance. 

We  have  already,  above,  given  prominence  to  the  fact  that 
the  pathogeny  of  laryngeal  phthisis  presupposes,  as  an  etiologi- 
cal basis,  the  existence  of  a  hereditary  or  acquired  disposition 
thereto.  An  important  question  which  must  here  be  discussed 
relates  to  the  order  of  time  or  'priority  existing  between  laryn- 
geal pJdhisis  and  pulmonary  pMMsis. 

The  view  which  passed  current  at  the  beginning  of  the  nine- 
teenth century,  that  laryngeal  phthisis  might,  in  rare  cases,  arise 
without  previous  pulmonary  consumption,  and  might  even  itself 
produce  the  pulmonary  affection,  was  overthrown  by  Louis  with 
the  assertion  that  pulmonary  phthisis  always  preceded  laryngeal 
phthisis,  even  though  it  might  not  always  be  demonstrable. 
This  view  of  Louis  has  been  extensively  opposed.  I  mention 
among  its  opponents  only  Trousseau  and  Belloc,  Albers,  Andral, 
Ruehle,  Waldenburg,  Ter  Maten,  Sommerbrodt ;  but  the  opposi- 
tion is,  no  doubt,  only  directed  against  the  absolute  negation. 

Every  clinician  must  surely  recognize  it  as  the  rule,  that 
laryngeal  ulceration  is  preceded  by  a  destructive  pulmonary 
affection ;  and,  according  to  my  experience,  I  should  designate 
it  as  a  rule  which  has  but  few  exceptions. 
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For  about  fifteen  years  I  have  given  special  attention  to  this  subject,  having  a 
large  amount  of  material  for  observation  at  my  command,  and  thus  far  I  have  not 
found  a  case  of  phthisical  ulcers  of  the  larynx  in  which  I  could  not  demonstrate 
either  fresh  or  old  consolidations  in  the  lungs,  especially  at  then-  apices.  The  care- 
ful examination  of  the  apices  of  the  lungs,  with  reference  to  the  air  they  contain, 
and  especially  with  regard  to  their  comparative  height,  which  E.  Seitz,  of  Giessen, 
first  recommended,  and  the  significance  of  which  I  first  urged  before  the  meeting  of 
Naturalists  and  Physicians  in  Frankfort  in  1867  (Section  for  Internal  Medicine),  is 
of  cardinal  importance  in  the  decision  of  the  very  question  before  us.  The  flatten- 
ing of  one  apex  as  compared  to  the  other  permits  one  to  recognize  slight  cicatricial 
contractions  of  the  parenchyma  at  a  time  when  the  patient,  without  regard  to  this 
point,  must  have  been  pronounced  souud,  as  to  his  lungs,  as  even  the  signs  of 
catarrh  of  the  apex  and  of  diminished  air-contents  may  fail  in  individual  cases. 

I  will  not  deny  that  exceptions  to  tins  rule  occur,  and  that 
other  observers  have  seen  what  I  could  not  observe.  As  Buhl  ^ 
has  already  shown,  nothing  wonderful  is  to  be  found,  d  priori, 
in  such  an  appearance  of  laryngeal  phthisis,  as  in  a  Avell-pro- 
nounced  phthisical  constitution  the  first  eruption  may  take 
place  in  some  other  organ  than  just  in  the  lungs,  and  sometimes 
does  so  take  place,  and  as,  furthermore,  we  cannot  deny  the 
possibility  that  pieces  of  detritus  thrown  off  by  the  laryngeal 
ulcers  and  coarser  pieces  of  tissue  may  be  drawn  into  the  lung 
during  inspiration  and  here  produce  phthisis.  But  I  would 
assert,  on  the  ground  of  clinical  experience,  that  such  an  order  of 
development  is  certainly  very  rare  indeed. 

Sommerbrodt  has  sought  directly  to  demonstrate  the  possibility  of  a  secondary 
development  of  pulmonary  disease  from  a  primary  laryngeal  suppuration  l)y  experi- 
ments on  animals.  In  squirrels  who,  so  far  as  their  constitution  is  concerned,  seem 
to  occujjy  the  same  place  amongst  animals  that  persons  with  a  hereditary  predisposi- 
tion to  phthisis  do  in  the  human  race,  he  jn-oduced  acute  inflammation,  caseation 
and  suppuration  by  mechanical  irritation  of  the  larynx  (drawing  through  it  a  fine 
iron  whe,  heated  red),  following  which,  in  the  course  of  some  days  or  weeks,  was  a 
pulmonary  disease  which  Sommerbrodt  is  disposed  to  regard  as  peribronchitis  puru- 
lenta,  although  the  purulent  breaking  down  of  the  peribronchitic  cell-infiltration  was 
not  observed,  perhaps  by  reason  of  the  too  early  death  of  the  animals.  In  dogs 
mechanical  interference  did  not  have  this  result. 

However  interesting  the  result  of  these  experiments  is,  they  have,  after  all,  no 
direct  beanng  on  the  question  of  the  relative  time  at  wliich  laryngeal  phthisis  in 
the  human  subject  is  developed,  as  the  primary  disturbances  here  are  essentially 
different. 


In  Sommerbrodt,  1.  c,  p.  2Co. 
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As  regards  \hQ  frequency  of  laryngeal  pJitJiisis,  according  to 
the  statistics  of  Willigk,  wliicli  are  generally  cited,  it  is  not  as 
frequent,  in  comparison  to  pulmonary  and  intestinal  phthisis,  as 
is  commonly  supposed.  But  this  question  undoubtedly  demands 
renewed  statistical  investigation,  based  on  the  largest  possible 
amount  of  material.  According  to  Willigk, '  1317  "  tuberculous  " 
bodies  showed  laryngeal  affections  only  237  times — that  is,  in  13.8 
per  cent.  (14.3  per  cent,  of  men,  11.3  per  cent,  of  women)  ;  while 
intestinal  affections  were  shown  in  49.6  per  cent,  of  all  the  cases. 

Symptomatology. 

The  precursors  of  tubercular  laryngeal  affections  are  often 
very  insignificant  evidences  of  functional  weakness  of  the  organ : 
a  certain  sensitiveness  of  the  organ,  a  lack  of  ring  to,  and  ready 
failure  of,  the  voice  at  every  exertion  (speaking,  singing),  the 
occurrence  of  hoarseness  on  taking  a  slight  cold.  Laryngoscopic 
examination  shows  partial  injection  and  swelling  of  the  vocal 
processes,  of  the  inter- arytenoid  region  and  the  cartilages  of 
Santorini ;  but  often,  also,  quite  the  opposite — a  striking  ansemia 
of  the  mucous  membrane  and  not  seldom  paresis  of  the  muscles. 
These  changes,  in  themselves,  would  not  give  occasion  to  any 
serious  alarm,  if  the  family  history  did  not  reveal  phthisis  in  one 
parent,  and  careful  examination  of  the  apex  of  the  lungs  did 
not  show  changes  of  some  kind  (dulness  on  percussion,  flattening 
of  the  apices,  an  expiratory  murmur  audible  in  the  subclavian 
region  (Ruehle),  catarrhal  sounds,  prolonged  expiration,  weak- 
ness of  the  respiratory  murmur. 

With  proper  care  and  appropriate  medical  treatment  this 
irritability  and  anfemia  of  the  mucous  membrane,  as  well  as  the 
muscular  weakness,  may  entirely  disappear ;  but  in  such  pa- 
tients, in  spite  of  all  care,  the  larynx  remains  a  weak  point.  The 
catarrhal  conditions  finally  become  permanent.  Erosions  and 
flat  ulcers,  surrounded  by  a  narrow  injected  areola,  are  now 
developed  on  the  vocal  process  or  between  the  arytenoids,  sel- 
dom, just  at  first,  in  other  parts  of  the  larynx.  The  ulcers  at  the 
base  of  the  arytenoids,  as  well  as  those  between  the  cornicula,  at 

'  Prager  Viertoljahrschrift,  185G,  XIII.  2,  p.  10. 
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first  often  show  nothing  but  theu'  jagged  edges,  which  sometimes 
sprout  up  like  papillfe.  It  is  only  when  the  plate  of  the  cri- 
coid and  the  arytenoids  are  naturally  directed  strongly  back- 
wards, and  when  the  head  is  bent  far  back,  that  it  is  possible 
to  obtain  a  view  of  such  ulcers  upon  the  inclined  plane  thus 
presented. 

The  accompanying  drawing  of  Tiirck's  gives  an  instructive 
picture  of  this. 

Catarrh  of  the  surrounding  soft  parts  seldom  fails  ;  the  injec- 
tion and  swelling  of  the  mucous  membrane  is  developed  to  a 
varying  degree ;  habitual  exertion  of 
the  voice,  and  other  injuries,  of  course 
have  an  influence  essentially  for  the 
worse.  The  disturbances  of  the  voice, 
the  hoarseness,  which  may  even  ad- 
vance to  aphonia,  the  impurity  of 
the  voice,  the  easy  exhaustibility  of 

the  power    of    phonation,  depend  in      phthisical  ulcer  on  the  posterior  laryngeal 
■T  ^  '        ^  wall.    Secondary  pencliondntis  laryngea. 

each  individual  case  on  the  amount 

of  catarrhal  changes  that  accompany  the  ulcer  and  on  any  paresis 
or  paralysis  of  the  muscles  that  may  exist. 

With  reference  to  the  motor  disturbances  which  occur  here 
so  often,  we  must  distinguish  between  the  muscular  paresis 
which  is  frequent  at  the  beginning  of  laryngeal  disease,  and 
which  appears  to  dejoend  on  the  general  anaemia  of  the  soft  parts 
within  the  larynx  (Rud.  Meyer),  and  the  paralj^sis  of  the  right 
vocal  cord,  dependent  upon  paralj^sis  of  conduction  of  the  right 
recurrent  laryngeal  nerve,  which  is  often  found  imbedded  and 
constricted  in  the  hard,  thickened  pleural  tissue  about  the 
apex  of  the  right  lung  (Gerhardt).  The  former,  as  Rud.  Meyer 
has  demonstrated,  may  be  quickly  removed  by  appropriate  treat- 
ment, while  the  paralysis  of  the  recurrent  laryngeal  just  de- 
scribed is  inaccessible  to  treatment.  Finally,  the  existence  of 
muscular  paresis  in  the  final  stages,  when  inflammatory  oedema 
lias  infiltrated  the  submucous  tissue  and  sarcolemma,  may  be 
explained  by  this  circumstance,  notwithstanding  that  it  is  hard 
to  prove,  as  the  intense  oedema  of  the  soft  parts  and  the  changes 
in  the  cartilages  and  the  crico-arytenoid  articulations  at  the 
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same  time  cause  meclianical  hindrances  to  tlie  locomotion  of  the 
arytenoid  cartilages. 

In  cases  in  which  there  is  no  paralysis,  in  which  the  ulcers  are 
small  and  hidden,  and  the  catarrhal  disturbances  slight,  every 
reason  for  suspecting  the  presence  of  an  ulcer  may  be  lacking, 
and  its  existence  may  only  be  established  on  post-mortem  exami- 
nation. 

Cough,  so  far  as  it  depends  upon  the  laryngeal  trouble  alone, 
is  generally  very  insignificant ;  it  expels  at  first  mucus,  after- 
wards mu co-purulent  sputa,  to  which  little  shreds  of  blood  are 
sometimes  attached.  According  to  Ruehle,  in  rare  instances  of 
deep  ulceration,  it  is  possible  to  demonstrate  the  presence  of 
straight  elastic  fibres,  which  can  easily  be  distinguished  from 
the  looped,  characteristically  arranged  elastic  elements  of  the 
lung  tissue. 

At  first,  and  sometimes  during  the  entire  course  of  the  aflfec- 
tion,  no  complaint  is  made  of  pain  /  but  in  some  patients,  Avho 
complain  of  no  spontaneous  pain,  this  may  be  produced  by 
pressure  on  the  larynx,  especially  if  the  attempt  is  made  to 
grasp  it  from  both  sides  at  once  at  the  height  of  the  arytenoid 
cartilages. 

The  manifestations  of  phthisical  laryngeal  ulceration  appear 
much  more  intense  when  the  superficial,  more  acute  ulceration 
spreads  itself  over  the  greater  part  of  the  interior  of  the  larynx 
and  the  trachea,  over  the  inner  surface  of  the  epiglottis  and  the 
posterior  surface  of  the  arytenoids — as  is  the  case  in  all  instances 
in  which  the  larynx  is  prominently  affected,  especially  towards 
the  end  of  life.  In  these  cases  there  is  generally  a  burning  pain, 
which  is  increased  on  speaking,  swallowing,  and  through  the 
irritation  of  the  abundant  muco-purulent  secretion  ;  ever}''  act 
of  swallowing  becomes  torture,  and  all  the  patient's  complaints 
are  concentrated  upon  this  difficulty  of  swallowing.  The  almost 
constant  (Edematous  infiltration  of  the  submucous  tissue  of  the 
epiglottis  and  the  aryteno-epiglottidean  folds  prevents  the  com- 
plete closure  of  the  laryngeal  entrance,  so  that  even  on  the  most 
careful  swallowing  of  fluid  nutriment  a  small  quantity  of  it 
flows  into  the  larynx  every  time,  and  provokes  the  most  distress- 
ing paroxyms  of  cough. 
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The  laryngeal  mirror  permits  ns,  to  a  great  degree,  to  look 
over  the  extensive  ulcerated  surfaces,  and  by  showing  the  cir- 
cumscribed CBdemas  and  the  immo- 
bility of  one  or  both  arytenoids,  or 
the  defects  in  the  epiglottis,  enables 
us  to  form  an  opinion  as  to  the  sec- 
ondary involvement  of  the  perichon- 
drium and  destruction  of  the  carti- 
lages. 

The    COUgJl,    during  this   stage,    is      Extensive  phthisical  ulceration  of  tho 
„n„*i.l,   larynx,  a,  6,  c,  Remnants  ot  the  epiglottis. 

generally  without  tone  or  power,  on  After Turck. 
account  of  insufficient  closure  of  the 

glottis,  and  for  this  reason  is  very  fatiguing  to  the  patient.  The 
voice  is  usually  entirely  lost.  Ulcerative  destruction  of  the 
vocal  cords,  their  loosening  from  the  vocal  processes,  immobil- 
ity of  the  vocal  cords  and  of  the  arytenoids  as  the  result  of 
necrosis  of  the  cartilage,  of  muscular  paralysis,  or  of  dense 
cedema,  are  the  usual  causes  of  the  terminal  aphonia.  Not  sel- 
dom one  hears  the  patients,  who  are  only  able,  as  a  rule,  to  make 
themselves  understood  in  a  hoarse  whisper,  at  times  speak  up, 
though  not  without  an  effort,  in  a  deep,  rough,  and  monotonous 
voice.  These  deep,  impure  tones  are  caused,  as  one  can  easily 
satisfy  himself  laryngoscopically,  chiefly  by  vicarious  vibrations 
of  the  false  cords,  which,  during  phonation,  are  approximated 
to  the  median  line  by  the  thyreo-arytsenoideus  externus  muscle, 
and  are  thrown  into  coarse  vibrations  by  the  current  of  air.  The 
cough,  too,  is  accompanied  by  the  deep  sonorous  vibrations, 
though  it  sounds  flat  and  powerless,  as  the  energy  of  the  expira- 
tory muscles  as  well  as  the  power  of  closing  the  larynx  is  re- 
duced to  a  minimum. 


Diagnosis. 

As  a  general  rule,  no  difficulty  is  found  in  establishing  the 
diagnosis  of  ulcerative  laryngeal  phthisis,  when,  in  addition  to 
the  alterations  above  described,  the  symptoms  of  pulmonary 
phthisis  can  be  clearly  demonstrated.  Not  rarely,  however,  it 
becomes  a  very  difficult  matter,  at  first,  if  the  diagnosis  of  a 
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pulmonary  affection  is  not  established  beyond  all  doubt,  espe- 
cially if  a  moderate  but  obstinate  catarrh  and  a  limited  ulcera- 
tion exists  in  a  well-nourished  person  not  hereditarily  predis- 
posed, or,  when  this  state  of  things  is  found  in  a  nervous 
subject,  especially  a  woman,  accompanied  by  muscular  paresis. 
Here  we  must  depend  for  a  decision  upon  the  further  course  of 
the  affection,  and  especially  upon  the  result  of  sj^stematic  local 
and  general  therapeutic  interference.  Neither  the  catarrh  nor 
the  ulceration  of  phthisical  subjects  presents  any  characteristic 
signs  by  which  it  could  be  recognized  as  such.  The  attempts 
made  to  establish  pathognomonic  peculiarities  cannot  be  said  to 
have  succeeded. 

Under  some  circumstances,  the  differential  diagnosis  between 
phthisical  and  syphilitic  ulcers  may  present  great  difficulties. 
Generally  we  find  a  sufficient  number  of  fixed  points  for  our 
guidance  in  the  evidences  of  syphilis  in  the  pharynx,  the  fact 
of  the  descent  of  the  ulcerations  from  the  lateral  portions  of  the 
pharynx  on  to  the  epiglottis  and  the  aryteno-epiglottidean  folds, 
the  existence  of  great  defects  in  the  epiglottis,  and,  on  the  other 
hand,  the  absence  of  pulmonary  phthisis,  as  well  as  the  charac- 
ter of  the  ulcers  themselves  (see  next  chapter).  But  when,  as  is 
tolerably  often  the  case,  evidences  of  ]3ulmonary  disease,  with 
simultaneous  ulceration  of  the  larynx,  appear  in  a  person  suffer- 
ing from  old  syphilitic  trouble  in  the  pharynx,  we  may,  under 
some  circumstances,  in  spite  of  the  most  careful  weighing  of  all 
points  of  diagnostic  importance,  be  forced  to  base  our  diagnosis 
more  on  the  results  of  treatment  (ex  juvantibus  et  nocentibus). 

According  to  my  experience,  it  is  hardly  possible  to  con- 
found tubercular  ulcers  with  the  rare  lupous  ulcerations  of  the 
epiglottis  sometimes  found.  The  same  is  true  with  regard  to 
typhous  ulcerations,  whose  origin,  indeed,  would  render  mis- 
takes very  unlikely. 

Course  and  Prognosis. 

The  course  of  laryngeal  phthisis  is  always  chronic,  but  with- 
in the  compass  of  this  expression  there  are  very  considerable 
extremes  of  duration.    As  a  general  rule,  one  may  sa}^  that  in 
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each  individual  case  the  course  of  the  laryngeal  affection  is 
determined  by  the  character  of  the  pulmonary  phthisis  ;  the 
more  acute  the  course  of  the  pulmonary  phthisis,  the  more  rapid 
is  the  spread  of  the  laryngeal  ulcers,  and  vice  versa.  Patients 
ma}'  be  found,  in  whom  phtJiisis  is  progressing  very  slowly,  who 
suffer  for  years  from  laryngeal  ulcers  without  their  spreading  to 
any  considerable  extent ;  while  there  are  others,  in  whom  pul- 
monary phthisis  is  advancing  pretty  rapidly,  where  ulceration  of 
the  laryngeal  mucous  membrane  runs  almost  an  acute  course  and 
spreads  over  verj^  large  surfaces  within  a  short  time.  In  the  first 
class,  undoubtedly  the  destruction  of  the  laryngeal  mucous 
membrane  may  come  to  a  standstill  and  even  result  in  actual 
healing — that  is,  cicatrization  of  the  ulcer.  All  authors  agree 
about  this.  But  these  cases  are,  after  all,  very  rare,  and  even 
such  patients  generally  perish  of  pulmonary  consumption  at  last, 
even  though  it  may  not  be  for  years,  with  relapses  of  laryngeal 
phthisis.  We  have,  therefore,  every  reason  to  make  a  uniformly 
unfavorable  prognosis  in  cases  of  ulcerative  laryngeal  phthisis, 
and  not  to  expect  too  much  even  from  the  most  careful  rest  of 
the  organ  and  the  most  Judicious  medical  treatment. 

The  appearance  of  cedema  of  the  glottis  or  of  perichondritis 
of  course  renders  the  prognosis  much  worse,  and  the  necessity 
for  tracheotomy  is  usually  the  beginning  of  the  end. 

Treatment. 

The  treatment  of  laryngeal  phthisis,  as  was  remarked  under 
the  head  of  prognosis,  offers,  it  is  true,  but  little  prospect  of 
great  and  permanent  results,  but  it  is,  nevertheless,  by  no  means 
useless.  For,  aside  from  the  few  cases  in  which  one  succeeds  in 
bringing  a  tuberculous  ulcer  to  heal,  one  is  almost  alwaj^s  able 
to  effect  a  material  amelioration  of  the  annoying  symptoms. 

In  the  way  of  propJiylaxis,  in  case  of  suspicious  larjaigeal 
catarrh  in  persons  with  a  hereditary  predisposition  to  pulmonary 
phtliisis,  or  with  pulmonary  affections  already  developed,  the 
greatest  care  is  requisite  in  avoiding  all  injurious  influences 
(speaking,  singing,  smoking,  or  remaining  in  smoky  or  dusty 
air,  or  in  air  kept  at  too  low  or  too  high  a  temperature).  In 
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addition,  tlie  water  of  the  Ems  Springs  sliould  be  used,  mixed 
witli  milk  or  wliey— best  used,  systematically,  at  Ems  itself,— the 
application  of  mild  astringents  (weak  solutions  of  nitrate  of 
silver,  tannin,  or  alum)  is  to  be  employed,  either  in  the  form  of 
solutions  applied  with  a  brush,  or  oi  powders  insufflated.  If 
the  mucous  membrane  is  very  irritable,  pencilling  the  interior 
of  the  larynx,  from  time  to  time,  with  solutions  of  morphine  and 
bromide  of  potassium,  as  well  as  with  pure  tincture  of  opium, 
is  very  highly  to  be  recommended,  so  also  the  cold  compresses  of 
Priessnitz  and  derivation  to  the  outer  skin  of  the  neck. 

If  ulcers  already  exist,  the  same  general  and  local  treatment 
is  still,  on  the  whole,  to  be  adopted  :  perfect  silence  is  to  be 
maintained  during  weeks  and  months ;  care  is  to  be  taken  to 
preserve  a  uniform  temperature  ;  during  the  unfavorable  season 
of  the  year  a  residence  at  the  Riviera  (San  Remo,  Mentone)  is  to 
be  recommended,  or  at  least  on  Lake  Geneva  (Montreux),  or  in 
Southern  Tyrol  (Botzen,  Gries,  Meran) ;  or,  finally,  if  circum- 
stances do  not  admit  of  a  change  of  climate,  Jeffrey's  respirator 
is  to  be  worn  on  walking  out  in  winter,  the  waters  of  Ems  are  to 
be  systematically  used,  with  or  without  whey  ;  and,  finally,  the 
not  too  frequent  or  too  energetic  application  of  astringents  is  to 
be  employed.  Touching  with  nitrate  of  silver  in  substance  or  in 
strong  solution,  which  acts  so  favorably  in  simple  chronic 
catarrh  and  in  syphilitic  ulcerations,  must  generally  be  aban- 
doned here,  as,  by  reason  of  the  great  vulnerability  of  the 
mucous  membrane,  infiltrated  with  cellular  elements,  this  treat- 
ment is  generally  followed  by  the  further  extension  of  disinte- 
gration in  the  neighborhood  of  the  ulcer  and  new  infiltration. 
But  in  spite  of  this,  as  Schnitzler  appropriately  remarks,  one  is 
often  obliged,  at  the  request  of  the  patient,  when  the  pain  and 
difficulty  of  breathing  has  become  intolerable,  to  cauterize  the 
entire  ulcerated  surface  energetically  with  lunar  caustic,  for  the 
sake  of  diminishing,  at  least  for  a  short  time,  the  sensibility  of 
this  surface. 

Very  favorable  palliative  results  may  be  obtained  from  pencil- 
ling the  interior  of  the  larynx  with  tincture  of  opium,  solutions 
of  morphine,  bromide  of  potassium,  or  bromide  of  ammonium, 
in  water  or  in  glycerine,  from  fifty  to  one  hundred  grains  to 
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[he  ounce  (Gibb,  Waldenburg).  In  very  extensive  ulcerated 
surfaces,  with  an  abundant  secretion,  I  can  recommend  pencil- 
ling with  solutions  of  chlorate  of  potassa  (twenty  grains  to  the 
(HI  nee). 

Above  all,  one  should  not  allow  himself  to  be  led  away  by  the 
urgency  of  the  patients,  who,  with  undue  confidence  in  local 
:  treatment,  present  themselves  too  frequently  during  his  office 
h hours,  into  the  continuous  application  of  astringents.  One  must 
i>  confine  himself,  in  the  application  of  the  aforenamed  narcotics 
a  and  antiseptics,  to  diminishing  the  irritable  condition  and  the 
^  secretion  of  the  ulcerated  surfaces  and  their  surroundings, — an 
.  end  which  will  often  be  admirably  accomplished,  even  though 
[  but  for  a  short  time. 

Inhalations  of  the  above-named  solutions  of  bromide  of  potas- 
sium, chlorate  of  potassa,  chloride  of  sodium,  morphine,  etc., 
atomized,  and  used  for  two  or  three  minutes  twice  a  day,  are  also 
admirable  palliatives.  The  use  of  moist,  warm  compresses  to  the 
neck,  as  well  as  the  application  of  counter-irritants  of  longer 
duration  (croton-oil,  blisters),  may  be  of  service  in  active  catar- 
rhal irritation  of  the  entire  mucous  membrane  of  the  larynx  and 
trachea. 


Lupus,  Lepra,  and  Glanders  of  the  Larynx. 

Lupus:  TarcJc,  Zeitschrift  der  Gesellschaft  d.  Aerzte  zu  Wien,  1859,  No.  11 ;  and 
Klinik,  p.  425.  Atlas,  Taf.  XX.  6,  and  XXI.  1.— Waldenburg,  Lehrbuch  der 
Respirator.  Therapie.  II.  Aufl.  1872,  p.  834. — Virchow,  Die  krankliaften  Ge- 
schwulste.  Bd.  II.  p.  490,  ff. 

Lepra:  Baniellsen  und  Bocch,  Trait6  de  la  spedalskhed.  Paris.  1848. —  Wolff,  Vir- 
chow's  Archiv.  Bd.  XXVI.  p.  44,  i¥.  1863.  —  FircAow,  Die  krankhaften  Ge- 
schwiilste.  Bd.  IL  p.  51d. —Hillairet,  Memoires  de  la  Soc.  de  Biol.  1802,  S6r. 
III.  Tom.  rv.  p.  224,  cited  in  Virchow,  1.  c. — Oihb,  Diseases  of  the  throat  and 
windpipe.  IT.  Edit.  London.  ISQi.—Schroetter,  Laryngol.  Mittheilungen.  11. 
1874,  p.  84. 

Gl.\nders:  Hauff,  Die  Rotzkrankheit  beim  Menschen.  Stuttgart.  1855. — Virchow, 
Die  krankhaften  GeschwUlstc.  11.  p.  552 ;  and  liis  Handb.  d.  spec.  Pathol,  u. 
Ther.  Bd.  11.  p.  416. — Kordnyi,  Zoonosen  im  Handb.  d.  allgem.  und  spec. 
Chirurgie.  Bd.  I.  2— Bollinger,  this  Cyclopcedia.  Vol.  III.  p.  362. 


852  VON  ZIEMSSEN. — ULCERATIONS  AND  TUMORS  OF  THE  LARY 


Lupus. 

Lupus  of  the  larynx,  to  judge  by  the  scant  mention  of  it  in 
literature,  is  a  very  rare  affection.  I  cannot  pretend  to  say 
Avhetlier  more  careful  laryngoscopic  studies,  in  regions  Avhere 
lupus  is  abundant — both  of  wliicli  conditions  are  essential — would 
yield  different  results.  I  can  only  form  the  conjecture,  from  the 
frequency  with  which  I  observed  hoarseness  and  other  laryngeal 
disturbances  during  pre-laryngoscopic  times,  in  my  first  field  of 
labor  on  the  Pomeranian  coast  of  the  Baltic  Sea — a  region  very 
rich  in  lupus,  and  the  cradle  of  the  valuable  investigations  of 
Pohl  and  Berger — that  the  larynx  is  oftener  the  seat  of  lupous 
disease  than  has  hitherto  been  believed. 

The  anatomical  changes  that  take  place  in  lupus  of  the 
larynx  are  described  by  Virchow  (1.  c).  In  one  case  an  in- 
durated cicatrix  extended  from  the  middle  of  the  dorsum  to  deep 
down  in  the  root  of  the  tongue,  while  thick  knobs,  up  to  the  size 
of  a  pea,  rose  alongside  of  it.  The  epiglottis  was  to  the  highest 
degree  hard,  and  its  edges  raised  in  welts;  a  loiotty  hardness 
extended  from  there  down  into  the  trachea  ;  the  vocal  processes 
of  the  arytenoid  cartilages  were  the  seat  of  deep  ulcerations, 
which  were  surrounded  by  hard  papillary  outgrowths. 

The  lupus  nodules  consist  (Virchow,  Auspitz,  Pohl)  of  a 
young,  soft,  generally  very  vascular  granulation  tissue,  which 
contains  little  round  cells,  and  originates  in  proliferation  of  the 
connective  tissues,  not  of  the  epithelium.  The  termination  of 
lupus,  in  the  mucous  membrane  as  well  as  in  the  skin,  is  in  ulcer- 
ation vsdth  progressive  destruction.  The  healing  of  defects,  with 
an  indurated  cicatrix,  is  seldom  lasting  ;  usually  new  miliary 
eruptions  break  forth  in  the  immediate  vicinity  of  the  scar. 

The  first  laryngoscopic  examination  of  laryngeal  lupus  was 
effected  by  Turck,  to  whom  we  are  indebted,  indeed,  for  all  the 
most  valuable  conclusions  with  regard  to  this  affection.  Tiirck 
examined  four  cases  in  all  (to  which,  undoubtedly,  a  fifth  one 
should  be  added),  and  established  the  following  points  :  In  the 
four  unequivocal  cases  there  were  ulcers  on  the  epiglottis,  with 
loss  of  a  part  of  the  free  edge  throughout  its  entire  thickness— 
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hiefly  in  the  form  of  a  lieart-sliaped  piece  cut  out  of  the  middle, 
s  in  syphilis  or  cancer  ;  in  one  case  it  was  cut  square  across,  as 
u  syphilis.  Aside  from  this,  in  three  cases  there  were  growths 
nesent,  rather  large  elevations  like  fleshy  warts,  or  smaller, 
rregularly  Jagged  or  siraplj'^  round  ones,  on  the  anterior  surface 
)f  the  posterior  wall  of  the  larynx.  On  the  soft  parts  of  the 
liarynx  there  were  similar  granulation  nodules  and  ulcers. 

The  accompanying  illustration  represents  the  condition  of  things  as  shown  by- 
he  mirror  in  Tiirck's  case  during  the  year  18C4  (1.  c,  p.  428).    The  patient  was 
I  man  forty-five  years  of  age,  wlio  had  a  primary  chancre  in  1848,  was  taken 
ick  with  lupus  of  the  lip  and  nose  in 
1859,  of  which  he  had  had  a  relapse 
^iiicc,  but  which  had  not  appeared  within 
the  past  three  years.    For  a  year  ])ast  he 
iiad  suffered  from  hoarseness  and  occa- 
sional dyspnoea.   Very  numerous  reddish 
I'wths,  of  the  size  and  shape  of  fleshy 
\'.  arts,  though  more  elevated  and  consist- 
ent than  the  latter,  were  found  over  more 
than  half  of  the  hard  and  soft  palate, 

over  the  palatine  arches  of  the  right  side  a,  Right  hnir; 

,  . ,         , .  ,     .  n  .  b.  Left  half  of  the  epiglottis, 

and  over  the  entire  anterior  surface  of 

the  uvula.  Below  the  i^alatine  arches  the  lateral  walls  of  the  pharynx  were  partly 
ulcerated  out,  and  the  mucous  glands  at  the  base  of  the  tongue  were  greatly  swelled. 
The  free  border  of  the  epiglottis  shows  a  deep,  triangular,  ulcerative  indentation, 
nearly  splitting  it  in  two.  Over  the  entire  upper  division  of  the  posterior  laryngeal 
wall  and  on  the  aryteno-epiglottidean  folds  there  are  extremely  numerous,  larger 
and  smaller,  roundish  growths,  similar  to  those  on  the  palate,  and  partly  ulcerated. 
1  The  vocal  cords  could  not  be  seen.  There  was  intense  hoarseness,  the  cough  being 
•  sharply  limited.  Swallowing  and  pressure  on  the  larynx  were  painless.  Compare 
also  the  pictures  in  Turck's  Atlas,  Plate  XX.  6,  and  XXI.  1. 


a 


Fio.  13. 

Lupus  of  the  larynx.    After  Tiirck. 


A  case  observed  by  me  corresponds  entirely  with  Tiirck's  ex- 
amination, differing  only  in  the  circumstance  that  neither  lupus 
of  the  skin  nor  of  the  pharynx  appeared. 

'6.  N.,  twelve  years  of  age,  the  daughter  of  a  Protestant  minister,  had  for  years 
suffered  from  hoarseness  without  any  difficulty  of  breathing.  She  had  thus  far 
presented  no  other  symptoms  of  disease,  especially  no  sort  of  eruption,  neither  on 
the  face  nor  on  the  body.  The  patient  looked  fresh  and  blooming.  No  exantheni 
on  the  face.  The  pharyngeal  mucous  membrane  quite  free.  The  epiglottis  on 
the  left  side  was  quite  defective ;  at  the  site  of  the  loss  of  substance,  and  in  the 
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immediate  vicinity,  there  were  numerous  granulation  nodules,  which  spread  to  the 
aryteno-epiglottidean  folds  and  the  false  cords  of  the  left  side.  Syphilis  was  posi- 
tively to  be  excluded,  both  from  the  previous  history  and  from  objective  cxumi- 

nation  of  tlie  rest  of  the  body.  Furthermore,  the  ad- 
ministration of  iodide  of  potassium  for  months, 
coupled  with  energetic  local  treatment,  had  produced 
no  effect  worth  mentioning.  Six  months'  treatment 
with  cod-liver  oil,  and  strong  cauterizations  of  the 
new-growth  with  the  stick  of  nitrate  of  silver,  at  least 

had  the  result  of  bringing  the  process  to  a  stand-stilL 
Lupus  of  the  larynx.  o    o  i 

The  nature  of  this  case  was,  at  first,  difficult  to 

determine,  owing  to  the  absence  of  lupus  of  the  skin,  but  its  subsequent  course,  as 

well  as  the  result  of  treatment,  completely  established  the  diagnosis. 

The  course  of  lupus  in  the  larynx,  as  on  the  mucous  mem- 
branes of  the  nose,  pharynx,  and  external  skin,  is  chronic.  Tlie 
question  of  whether  the  processes  of  new  growth  and  destruction 
can  spontaneously  limit  themselves,  must  be  left  to  further  ob- 
servations to  decide. 

Prognosis  and  tlierajyeutics. — The  prognosis  is,  to  say  the 
least,  doubtful.  When  we  take  into  consideration  the  obstinacy 
of  lupus  new-formations,  in  general,  over  against  the  best  of 
treatment,  and  their  especial  tendency  to  relapses,  taken  in  con- 
nection with  the  dangers  which  arise  from  the  seat  of  this  de- 
struction being  at  the  entrance  of  the  larynx,  the  prognosis  might 
well  be  designated  as  very  unfavorable. 

The  only  guides  that  I  have  to  estimate  the  value  of  thera- 
peutic measures  are,  unfortunately,  the  one  case  of  Tiu'ck's 
(Klinik,  p.  427)  and  my  own. 

In  Tiirck's  case,  which  was  that  of  a  girl  eleven  years  old,  who  had  been 
troubled  with  lupus  of  the  face  for  three  years,  and  who  for  two  or  three  yeare  had 
suffered  with  hoarseness,  frequent  pain  in  tlie  larynx,  and  occasional  dyspnoea, 
especially  at  night,  the  upper  division  of  the  free  border  of  the  epiglottis  was 
carried  away  through  its  entire  width,  as  if  by  a  transvei'se  incision.  The  mucous 
membrane  of  the  entire  anterior  surface  of  the  upper  division  of  the  posterior 
laryngeal  wall  was  degenerated  in  the  form  of  great,  round,  transverse  elevations, 
extending  far  down  ;  further  down  smaller  excrescences  appeared,  and  these  smaller 
ones  were  also  found  on  the  posterior  surface  of  the  epiglottis.  Still  smaller 
growths  occupied  the  inner  border  of  the  swelled,  uneven  A'ocal  cords.  The  voice 
was  very  hoarse,  almost  whispering ;  on  attempting  to  phonate,  the  vocal  cords 
remained  moderately  gajjing. 
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After  a  yeai-  and  a  half,  during  which  time  the  patient  was  in  attendance  on 
Hebra's  division,  and  for  a  long  time  took  cod-liver  oil,  the  lupus  of  the  face  was 
materially  better ;  the  difficulty  of  breatliing  was  diminished  ;  the  elevations  on 
the  anterior  surface  of  the  posterior  laryngeal  wall  were  somewhat  flattened ;  the 
vocal  cords  were  in  about  the  same  condition  as  before — their  upper  surface 
uueven,  partly  cicatricial  and  reddened  in  spots,  the  inner  border  of  the  left  cord, 
throughout  almost  its  entire  length,  having  a  glandular  appearance. 

As  in  this  case  of  Tiirck's  a  retrograde  development  of  the 
new-growth,  at  least  to  a  great  degree,  could  be  proved,  so  also 
in  my  case,  given  above,  an  arrest  of  the  process  and  partial 
shrivelling  of  the  new-growth  was  observed  under  the  treatment 
with  large  doses  of  cod-liver  oil  and  strong  cauterizations  with 
nitrate  of  silver.  Still,  we  could  by  no  means  on  this  account 
depend  upon  the  permanent  cessation  of  the  process.  There  is 
urgent  need  of  further  observations,  both  with  regard  to  laryn- 
geal lupus  generally,  and  in  particular  with  regard  to  its  thera- 
peutics. 

The  treatment^  based  on  the  principles  which  hold  good  for 
lupus  of  the  skin  and  of  mucous  membranes  generally,  must  be 
confined  especially  to  the  long-continued  use  of  cod-liver  oil 
internally,  together  with  salt-water  baths,  and,  locally,  to  strong 
cauterizations  with  nitrate  of  silver  in  substance,  destroying  the 
new-growth. 

Lepra. 

Lepra  (elephantiasis  Graecorum)  is  accompanied  by  altera- 
tions in  the  larynx  which,  like  the  eruptions  observed  on  the 
conjunctiva,  then  on  the  mucous  membrane  of  the  nose  and  the 
mouth,  are  histologically  identical  with  the  granulation  tubercles 
of  the  external  skin,  and  differ  from  them  only  in  the  disposition 
which  the  tubercles  in  this  sifuation  have  to  early  ulceration. 

The  beginning  of  the  changes  within  the  larynx  is  always  in 
the  form  of  tubercular  granulation,  which,  according  to  Virchow, 
at  a  certain  period  presents  great  similarity  to  syphilitic  mucous 
papules  or  to  follicular  buboes,  it  being  possible  to  distinguish 
them  from  these  only  by  their  greater  hardness  and  vascularity. 
Sometimes  the  granulation- tissue  does  not  appear  in  the  form  of 
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tubercles,  but  as  a  grayish-white,  non-ulcerating  infiltration  into 
the  larynx  (Hillairet '). 

During  the  further  course  of  events  the  tubercles  ulcerate  • 
the  extent  of  the  destruction  in  area  and  in  depth  seems  to  diHer 
according  to  the  severity  of  the  case.  In  Norway,  Virchow  saw 
ulcerations  of  the  larynx  and  trachea  under  which  a  hard,  ten- 
dinous series  of  indurations  was  developed,  extending  deep 
through  the  submucous  tissue  and  the  elastic  bands  towards  the 
outside,  even  the  adipose  tissue  being  involved  in  the  leprous 
proliferation.  Daniellsen  and  Boeck,  too  (1.  c,  p.  221),  have 
described  such  destruction  in  the  interior  of  the  larynx. 
According  to  Virchow' s  investigations,  the  histological  structure 
of  the  swollen  mass  is  that  of  granulation- tissue.  At  first  it 
consists  only  of  simple  spindle-shaped  and  stellate  connective- 
tissue  cells  ;  by  active  cell-division  and  nucleus-division  the 
inter-cellular  substance  becomes  more  and  more  scanty,  so  that 
only  quite  narrow  bands  of  a  feebly  striped  intermediate  mass, 
which  becomes  cloudy  and  granular  on  the  addition  of  acetic 
acid,  remain  to  be  seen  between  the  rows  and  groups  of  cells. 
At  the  height  of  their  development  the  cells  represent  round, 
pale,  feebly  granular,  easily  destructible  elements,  usually  with 
a  moderately  large  and  likewise  granular  nucleus  and  a  nucle- 
olus. Their  size  varies  between  that  of  a  red  blood  corpuscle 
and  that  of  the  largest  mucus  corpuscles.  Yirchow  calls  atten- 
tion to  the  great  similarity  between  this  development  and  that  of 
lupus  ;  and,  indeed,  the  entire  process,  as  to  its  seat,  its  long 
duration,  and  its  usually  slow  development,  resembles  lupus 
more  than  it  does  syphilis.  It  corresponds  with  both  of  them  in 
the  fact  that  the  tubercles  may  after  a  time  soften  and  ulcerate ; 
but  in  general  it  is  distinguished  from  them  by  its  lasting  much 
longer,  its  remaining  nearly  stationary  under  favorable  circum- 
stances for  years — a  quality,  howevir,  which,  as  above  stated,  is 
more  peculiar  to  the  affection  when  situated  on  the  external 
skin  than  when  on  the  mucous  membrane,  especially  that  of  the 
respiratory  tract.  At  the  same  time  the  tubercles  do  seem  in 
many  cases  to  escape  ulceration  till  the  end  of  life,  as  was  shown 


'  Cited  by  Virchow,  1.  c. 
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in  a  case  recently  examined  post-mortem  by  Tliomas/  in  wliicli, 
besides  pretty  active  hypertemia  and  general  swelling,  the  laryn- 
geal mucous  membrane  was  found  sprinkled  with  numerous 
yellowish  papules  or  tubercles,  of  the  average  size  of  a  millet- 
seed.  The  same  thing  is  shown  in  the  investigations  of 
Schroetter. 

With  regard  to  etiology^  we  must  refer  our  readers  to  the 
more  detailed  discussion  of  this  subject  under  the  general  head 
of  Skin  Diseases,  in  a  later  volume  of  this  Cyclopedia. 

Concerning  'the  symptoms  of  laryngeal  lepra,  Virchow's 
studies  have  shown  that  even  during  the  Middle  Ages  hoarseness 
and  dyspnoea  played  an  important  part  in  the  inspection  of 
lepers,  inasmuch  as  the  "vox  rauca"  passed  as  an  unequivocal 
sign  of  leprosy."  In  very  recent  times  the  symptoms  on  the  part 
of  the  larynx  have  been  more  accurately  studied,  with  the  aid 
of  the  laryngeal  mirror,  by  C.  Wolff,  Gibb,  and  Schroetter. 
Wolff  had  the  opportunity  on  the  island  of  Madeira  of  making 
laryngoscopic  examinations  of  seven  cases  of  leprous  laryngeal 
affection.  In  all  of  them  he  found  chronic  catarrh  of  the  larynx  ; 
the  epiglottis  swelled,  reddened,  and  highly  vascular  ;  the  same 
condition  of  the  aryteno-epiglottidean  folds  ;  the  mucous  mem- 
brane of  the  arytenoids  and  the  false  cords  loosened,  much 
thickened,  colored  dark-red  .or  even  bluish-red,  and  secreting 
copiously  ;  the  vocal  cords,  in  the  further  course  of  the  affec- 
tion, generally  strongly  injected  and  thickened,  and  yellowish- 
red.  Besides  these  changes,  which  partake  of  the  character  of 
intense  chronic  laryngitis,  he  always  found  growths  on  the 
mucous  membrane,  varying  from  the  size  of  a  pin-head  to  that 
of  a  pea,  of  a  bright-red  color  and  distinctly  recognizable  papil- 
lary structure,  situated  on  the  epiglottis,  the  arytenoid  carti- 
lages, and  the  false  cords — seldom  on  the  true  vocal  cords.  Dis- 
turbances of  motion  come  into  view  with  the  progress  of  the 
ulceration.    The  voice  is  very  hoarse  and  without  ring. 

'  Beitriige  zur  patholog.  Anabomie  der  Lepra  Arabum.  Virchow's  Archiv.  Bd.  57, 
p.  455,  1873. 

'  "  Das  erst  zeychen  ist  die  heyssere  in  der  stymm  vnd  red,  enge  des  otems."  Hans 
von  Qersdorf,  Feldbuch  der  Wundartzeney,  153G,  Bl.  LXXXIV.  ;  quoted  in  Virchow, 
1.  c,  p.  519. 
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In  a  case  of  advanced  laryngeal  lepra,  Gibb  found  (1.  c.,  p. 
272)  extensive  defects  of  the  epiglottis  and  the  vocal  cords,  with 
considerable  thickening  of  the  remaining  parts  of  them  as  well 
as  of  the  false  cords  and  the  aryteno-epiglottidean  folds. 

Schroetter,  who  made  laryngoscopic  examinations  of  the  Nor- 
Avegian  "  Spedalskhen"  in  the  hospitals  of  Hernosand,  Drontheim, 
and  Bergen,  found  in  lighter  cases  uniform  thickening  of  the 
soft  parts  or  isolated  tubercles,  sometimes  at  one  point,  some- 
times at  another.  The  severer  cases  showed  narrowing  of  the 
laryngeal  entrance,  through  rolling  inwards  of  the  lateral  borders 
of  the  epiglottis,  and  swelling  of  the  aryteno-epiglottidean  folds; 
or  closure  of  the  entire  laryngeal  cavity  down  to  the  calibre  of  a 
lead-pencil ;  or,  finally,  extensive  ulceration  of  the  new-growth. 
Narrowing  of  the  calibre  of  the  larynx  of  course  brings  with  it 
dyspnoea  and  suffocative  attacks. 

The  prognosis  of  laryngeal  lepra,  like  that  of  the  disease  in 
general,  is  highly  unfavorable.  Up  to  the  present  time  nothing 
is  known  of  therapeutic  attempts  to  reach  the  laryngeal  affection. 


Glanders. 

Glanders  of  the  larynx,  according  to  Bollinger,  is  ranch  more 
frequent,  in  the  acute  as  well  as  in  the  chronic  form  of  glanders 
of  horses,  than  was  formerly  believed.  Bollinger  estimates  the 
frequency  of  laryngeal  glanders  at  from  fifty  to  sixty  per  cent,  of 
all  cases  of  the  disease.  Amongst  men  Hauff  found  the  larynx 
affected  eleven  times  out  of  thirty -five  cases  (tliirty-one  per  cent.). 
The  changes  consist  in  the  develoj^ment  of  the  yellowish  nodules 
or  tubercles  and  ulcers  of  glanders,  which  are  situated  upon  a 
highly  inflamed  mucous  membrane,  and  may  by  degrees  occasion 
serious  destruction,  proliferation,  and  CBdematous  swelling  of  the 
mucous  membrane. 

The  neoplasm  of  glanders  is  almost  always  also  found  simul- 
taneously on  the  mucous  membrane  of  the  pharynx,  the  trachea, 
and  the  bronchi. 

The  symptoms  consist,  in  cases  of  moderate  infiltration  of  the 
laryngeal  mucous  membrane,  in  hoarseness,  and  a  disposition  to 
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coiigli,  witli  expectoration  of  a  tougli,  and  subsequently  bloody, 
niuco-purulent  secretion.  If  tlie  infiltration  extends  seriously, 
the  secondary  cedematous  swelling  of  tlie  entire  mucous  mem- 
brane gives  rise  to  tlie  symptoms  of  laryngeal  stenosis, — of  laryn- 
geal oedema.  This  is  accompanied  by  fever,  very  raj^id  pulse,  and 
emaciation.  All  observers  unite  in  testifying  to  the  similarity  of 
the  picture  of  disease  presented  by  chronic  glanders  in  the  human 
subject,  especially  when  localized  in  the  respii-atory  tract,  and 
tuberculosis. 

No  laryngoscopic  examinations  appear  as  yet  to  have  been 
instituted  in  this  disease. 

When  the  disease  terminates  in  recovery,  severe  and  lasting 
disturbances  of  the  functions  of  the  larynx  may  result,  even  after 
the  complete  healing  of  the  ulcers,  through  the  gradual  shrivel- 
ling and  contraction  of  the  cicatrices.  Bollinger  (1.  c.)  refers 
to  such  a  case,  in  which,  as  the  result  of  cicatricial  contrac- 
tions in  the  nose  and  larynx,  the  patient  suffered  perpetually 
with  cough  and  difficulty  of  breathing,  and  eleven  years  later 
presented  the  picture  of  pronounced  cachexia. 

Death,  as  the  result  of  the  laryngeal  trouble,  probably  occurs 
only  when  oedema  of  the  larynx  takes  place.  No  further  par- 
ticulars are  known. 

The  average  duration  of  the  disease  in  subacute  and  chronic 
glanders  is  given  by  Bollinger  as  being  about  four  months. 
About  one-half  of  these  escape  with  their  lives,  while  the  acute 
form  almost  always  terminates  fatally. 

The  diagnosis  of  larjaigeal  glanders,  as  of  glanders  generally 
in  the  human  subject,  is  at  first  often  exceedingly  difficult — in 
fact,  not  seldom  impossible.  It  is  not  until  the  occurrence  of 
localizations  on  the  skin,  in  the  form  of  pustules,  vesicles,  ab- 
scesses, erysipelas,  and  phlegmon,  or  on  the  mucous  membrane  of 
the  nose,  pharynx,  and  larynx,  associated  with  rheumatoid  pains, 
fever,  and  the  establishment  of  the  general  course  of  the  affec- 
tion, that  we  can  arrive  at  a  diagnosis,  being  then  also  aided  by 
considering  the  occupation  of  the  patient  (as  ninety  per  cent,  of 
the  cases  of  glanders  are  found  in  grooms,  drivers,  farmers, 
veterinary  surgeons,  etc.). 

The  treatment  of  glanders  of  the  larynx,  besides  the  general 
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treatment  of  the  disease,  is  confined  to  pencilling  the  pharynx 
and  larynx  with  antiseptic  fluids  (solutions  of  carbolic  or  salicylic 
acid),  together  with  the  use  of  the  same  fluids  as  gargles,  the  in- 
halation of  solutions  of  bromide  of  potassium  with  morphine,  etc. 
On  the  occurrence  of  cedema,  tracheotomy  would  be  indicated. 


Syphilis  of  the  Larynx. 

Morgagni,  Epist.  XV.  13.  XXII.  20.  XXVni.  12.  XLIV.  S.—  TJwmann,  Annates 
instituti  med.  clin.  "Wirceburg.  1800-1803. — Sachse,  Kehlkopf- und  Luftrolireu- 
scliwindsuohten.  Hannover,  1821. — Albers,  Pathologie  und  Tlierapie  der  Kelil- 
kopfkraukheiten.  1829,  p.  182. —  Oppolzer,  Prager  Vierteljalirschr.  I.  1.  1844. — 
Bheiner,  Vii-chow's  Archiv.  Bd.  V.  p.  577.  1833. — Giinther,  Prager  Vierteljahr- 
schrift.  1857.  IV.  p.  99. — Pitlia,  ibidem.  —  Virchow,  Ueber  die  Natur  dor  consti- 
tutionell-syphilitischen  Affectioneu.  His  Ai'cliiv  Bd.  XV.  p.  307.  1858. — Storck, 
Zeitschrift  der  k.  k.  Ges.  d.  Wiener  Aerzte.  1858.  No.  51. —  Virchow,  Deutsche 
Klinik.  18G0,  p.  873. — OerTiardt  und  Roth,  Ueber  breite  Condylome  im  Kelil- 
kopf.  Virchow's  Arcliiv.  Bd.  XX.  p.  402.  1861. — TJie  same,  Ueber  syphilitisclie 
Krankheiten  des  Kehlkopf es.  Ebendas.  Bd.  XXI.  p.  7,  ff.  IQ^l.—BuehU,  Die 
KeliUiopfkranlcheiten.  1861,  p.  272,  ff. — Gilewshy,  Wiener  medic.  Wochen- 
schrift.  No.  18.  1861. — E.  Wagner,  Das  SyiAilom.  Archiv  der  Heilkunde.  Bd. 
IV.  p.  221.  1863.— ■Rrc/wic,  Die  krankhaften  Geschwiilste.  Bd.  H.  2,  p.  412. 
1865. — M.  Cohn,  Die  Sypliilis  der  Sclileimhaut  der  Mund-,  Nasen-,  Rachen-,  und 
Kehlkopf hcihle.  \mQ.—Turck,  Allg.  Wiener  med.  Zeitung.  1863.  No.  43.  Klinik 
der  Kehlkopf  krankheiten.  1866,  p.  377,  ff. — Lehrbuch  der  Syi)hilis  \  on  Zeis'sl. 
II.  Aufl.  p.  205.  1872. — Schnitzler,  Ueber  Kehlkoijfgeschwiire.  Wiener  med. 
Presse.  1868.  No.  14,  it. — Dance,  Eruptions  du  larynx  dans  la  periode  secondaire 
de  la  syphilide.  ThSse.  Paris.  1869. — Morgan,  Syphilitic  affections  of  the  larynx. 
Med.  Press  and  Circ.  1868.  Octob.  14,  1869.  Jan.  13.— Sommerhrodt,  Die 
tilcerosen  Processe  der  Kehlkopfschleimhaut  in  Folge  von  Syphilis.  Wiener 
med.  Presse.  1870.  No.  20,  ff. — Fiedler,  Laryngo-Pharyngo-Stenosis  syphilitica. 
ArcHv  der  Heilkunde.  1871.  III.  p.  212. — Elsberg,  Syphilitic  membranoid  oc- 
clusion of  the  i-ima  glottidis.  New  York.  1874. — Norton,  A.  T.,  Closure  of  the 
glottis  l>y  a  syphilitic  gummatous  tumor.  Transactions  of  the  Patholog. 
Society.  XXV.  p.  38.  IQlL—RoUnson,  A  case  of  intra-larj'ngeal  tumor  in  a 
syphilitic  subject.  Amer.  Journ.  Med.  Sciences.  April,  1875. — Bucquoy,  On  tu- 
bercular and  syphilitic  laryngitis.  Gazette  des  Hopitaux.  April  20-29,  1875. — 
Krishaher  and  Mauriac,  The  laryngopathies  during  tlic  first  stages  of  syphilis. 
Annates  de  t'Oreille  et  du  Larynx,  Nos.  2  and  3.  1875.— Poyef.  A  contribution 
to  the  study  of  laryngeal  syphilis.  Annales  do  Derm,  et  de  Syph.  No.  4. 
Tome  sixiSme,  1875. — Peronne  and  Isambert,  A  case  of  laryngeal  syphilis, 
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•with  total  loss  of  the  epiglottis,  etc.  Annales  des  Maladies  de  TOreille  et  du 
Larynx.  Nov.  1,  1875. — Isairibert,  On  pharyngo-laryngeal  syphilis.  Le  Progr^s 
MC'dical.  Oct.  9,  1875. — Maunoir,  A  case  of  syphilitic  laryngitis;  trache- 
otomy, gummy  tumors  of  the  lungs.  Bulletin  de  la  Soci6t6  de  Paris.  1875. 
269. —  Wagiier,  On  syphilis  of  the  nose  and  larynx.  Ohio  Medical  and  Surgi- 
cal Journal.  June,  1876 — Mauriac,  A  lecture  on  some  of  the  more  severe 
sypliilitic  affections  of  the  larynx,  complicated  by  a  peri-laryngeal  phlegm 
mouous  inflammation.  Annales  de  I'Oreille  et  du  Larynx.  No.  3.  Tome  I.— 
Massoii,  On  the  causes  of  asphyxia  in  syphilitic  laryngitis,  and  its  treatment. 
These  de  Paris.  1875. — Quioc,  A  case  of  tracheotomy,  made  in  extremis  for 
asphyxia,  due  to  a  syphilitic  laryngitis.  Lyon  Medical.  No.  26.  1876. — 
Bleynie,  On  a  case  of  syphilitic  laryngitis;  tracheotomy;  cure.  Journal  de 
la  Soci6te  de  MGd.  de  la  Haute- Vienne. 
Compare  also  tlie  general  works  of  Foerater  (Path.  Anat.  II.  Aufl.  II.  p.  327), 
Rolitanshy  (III.  Aufl.  III.  p.  23),  Albers  (Atlas  d.  path.  Anat.  II.  Taf.  5.  Fig.  6. 
u.  7),  IlDpe  (Morbid  anatomy.  Fig.  49),  Baeuviler  (Syphilis,  this  Cyclopaedia, 
Vol.  HI  p.  208),  Tohold  (Lehrbuch,  HI.  Aufl.  p.  383). 

Etiology. 

Syphilitic  diseases  of  the  larynx  are  not  rare.  It  is  true  that 
no  utilizable  statistics  with  regard  to  the  frequency  of  laryngeal 
syphilis  as  yet  exist.  For  if  a  comparison  is  to  be  made  between 
the  frequency  of  laryngeal  syphilis  and  the  syphilitic  affections 
of  other  organs,  statistics  must  be  based  not  only  on  the  result  of 
post-mortem  examinations,  but  also  (on  account  of  the  curability 
of  the  early  forms  of  disease)  on  clinical  and  especially  laryngo- 
scoi)ic  investigations.  In  the  meantime,  we  may  yet  deduce  this 
much  from  the  statements  of  authors  :  that  laryngeal  syphilis  is 
more  frequent  than  is  generally  believed. 

According  to  Willigk's '  reports  of  post-mortems  in  the  pathologico-anatomical 
institute  in  Prague,  whicli  (during  five  years)  covered  318  cases,  the  relative  percen- 
tage of  frequency  with  which  tlie  different  organs  were  diseased  was  as  follows : 
larynx,  15.1  per  cent,  (in six  cases  with  a  high  degree  of  stenosis);  bones,  56.4  per 
cent. ;  general  cutaneous  surface,  18.3  per  cent.  ;  mucous  membrane  of  tlie  palate, 
17.9  per  cent. ;  of  tlie  pharynx,  10.1  per  cent. ;  of  the  nose,  2.8  per  cent. ;  the  lungs 
and  air-passages,  2.3  per  cent, ;  the  rectum,  3.7  per  cent. 

Gerhardt  and  Roth,  among  56  syphilitic  patients,  foimd,  on  laryngoscopic  ex- 
amination, that  18 — or  nearly  one- third — had  diseases  of  the  larynx. 


'  Prager  VierteljahrsohrLft.  XXIIL  2.  1856,  p.  20. 
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Engelsted  '  saw  affections  of  the  larynx  25  times  among  521  cases  of  syphilis 
that  is,  in  4.8  per  cent,  (among  these  25  cases  tlie  epiglottis  was  affected  20  times).  ' 

Lewin,^  among  one  thousand  patients,  found  44  (4.4  per  cent.)  in  whom  one 
could  determine  the  presence  of  a  laryngeal  affection  associated  with  hoarseness. 

Sommerbrodt,  too,  according  to  his  laryngoscopic  observations,  regards  the  in- 
volvement of  the  larynx  as  frequent.  Among  84  syphilitic  subjects  he  found  ulcer- 
ative processes  15  times,  and  in  14  other  patients  catarrh  and  hypertrophy  of  tlie 
laryngeal  mucous  membrane ;  but  these  figures  will  not  do  to  base  statistics  on,  as 
the  patients  sought  him  on  account  of  throat  troubles. 

As  regards  the  age  of  those  attacked,  the  rule  which,  from 
the  nature  of  things,  gives  us  a  majority  of  all  cases  of  syphilis 
during  the  years  of  youth  and  manhood,  also  applies  to  syph- 
ilitic disease  of  the  larynx. 

Gerhardt  and  Roth's  18  cases  divide  themselves  as  follows,  with  regard  to  age: 
in  the  second  decennium  there  were  2 ;  in  the  third,  9 ;  in  the  fourth,  6 ;  in  the 
.  fifth,  1. 

The  influence  of  the  duration  of  syphilis  on  the  frequency  of 
the  laryngeal  affection  may  be.  arrived  at  with  tolerable  certainty 
from  the  foregoing  material,  and  is  to  the  effect  that  the  proba- 
bility of  a  syphilitic  invasion  of  the  larynx,  in  any  given  individ- 
ual, grows  with  the  duration  of  syphilis  generally. 

Gerhardt  and  Roth  found  among  44  syphilitic  subjects,  with  the  early  forms  (sec- 
ondary syphilis,  according  to  Ricord),  11 — that  is,  one-fourth — with  laryngeal  dis- 
ease ;  while  among  12,  with  the  late  forms  (tertiary  syphilis  of  Ricord),  7 — that 
is,  over  one-half — were  thus  affected. 

Sommerbrodt  established  the  existence  of  laryngeal  ulcers  10  times  in  77  sub- 
jects of  secondary  syphilis  (13  per  cent.) ;  while  amongst  5  with  tertiary  sy^jhilis,  3 
(60  per  cent.)  had  ulcerative  laryngeal  syphilis. 

Concerning  the  'point  of  time  at  which  laryngeal  syphilis  is 
apt  to  appear,  Sommerbrodt  has  tried,  with  regard  to  his  own 
cases  and  those  of  Lewin  and  Tiirck,  to  establish  the  minimum 
period  of  time  that  has  elapsed  between  infection  and  the  out- 
break of  laryngeal  syphilis.    In  Lewin' s  cases  it  was  from  two 


'  Bericht  iiber  die  4.  Abtheilung  des  Commune-Hospitals  in  Kopenbagen.  18C7.  Bibl. 
for  Laeger.  5  R.  XVII.  p.  215.  Cited  in  Virchow  and  Hirsch's  Jahresbericht.  1868.  IL 
Bd.  p.  585. 

'  Die  Behandlung  der  Syphilis  mit  subcut.  Sublimat-Injectionen.  Berlin,  18C9. 
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and  a  half  to  three  months  ;  in  Tiirck' s,  six  months ;  in  Sommer- 
brodt's,  five  months.  The  latest  period  of  the  eruption  of  laryn- 
geal syphilis  Sommerbrodt  found  to  be  from  five  to  fifteen  years  ; 
Tiirck,  as  much  as  thirty  years  after. 

Special  interest  is  attached  to  an  observation  of  laryngeal 
syphilis  in  a  nursling^  by  Isidor  Frankl/  as  vrell  on  account  of 
the  rarity  of  the  occurrence  itself  as  for  the  opportunity  of  accu- 
rately following,  in  point  of  time,  the  course  of  the  laryngeal  dif- 
ficulty. 

The  child  was  born  on  the  17tb  of  April,  and  on  the  24th  of  April  was  admitted 
to  the  Foundlinsf  Institution,  well  nourished  (weighing  six  pounds)  and  perfectly 
well.  On  the  26th  of  June  it  showed  coryza  and  syphilitic  ulcers  on  the  nates  and 
labia  majora  (calomel  was  given).  Nine  days  later  there  was  bronchial  catarrh  ;  ou 
the  12th  day,  hoarseness  ;  from  tlie  13tli  day  on,  manifestations  of  laryngeal  stenosis 
appeared,  wliich  reached  the  highest  grade  on  the  morning  of  the  19th  day,  and 
caused  death  at  noon. 

Post-mortem  examination  showed,  besides  hypostatic  pneumonia  and  syphilis  of 
the  liver,  perichondritis  of  the  plate  of  the  cricoid  cartilage,  terminating  in  jjartial 
necrosis  of  the  same,  perichondritic  destruction  and  loosening  of  the  left  arytenoid 
cartilage,  a  breaking  through  into  the  cavity  of  the  larynx,  indurated  and  fatty  de- 
generation of  the  posterior  crico-arytenoid  muscles,  the  arytisnoideus  muscle,  as 
well  as  the  superior  laryngeal  nerve  of  the  left  side. 

Tliat  tlie  perichondritis  here  was  syijhilitic,  Frankl  thinks  may  be  concluded 
witli  certainty  in  view  of  the  clinical  career  and  of  the  intense  syphilis  of  the  liver 
found  on  post-mortem  examination. 

The  rapid  course  of  the  disease  is  furthermore  highly  note- 
worthy. About  ten  weeks  after  birth,  syphilis  first  appeared ; 
within  ten  days  later  death  ensued  through  laryngeal  perichon- 
dritis, and  the  autopsy  showed  extensive  necrosis  of  cartilage, 
with  breaking  through  of  the  abscess  into  the  cavity  of  the 
larynx. 

With  regard  to  the  beginning  of  laryngeal  syphilis,  most 
authors  tell  us  that  it  not  seldom  arises  when  all  symptoms  of 
syphilis  have  long  since  disappeared,  perhaps  for  years  already, 
and  the  disease  has  long  been  regarded  as  completely  extin- 
guished.   It  often  then  appears  combined  with  syphilis  of  the 

'  Ulcera  syphilitica  et  Stenosis  laryngis.  Wiener  med.  Wochenschrift.  1868.  Nos.  69 
and  70. 
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pharynx,  but  sometimes  without  any  disease  of  the  mucous 
membrane  of  the  upper  or  lower  pharynx  or  mouth — indeed, 
without  any  other  syphilitic  affection. 

The  immediate  occasion  of  the  outbreak  of  syphilis  in  the 
larynx  is  universally  and  justly  explained  by  the  mechanical 
irritations  and  the  atnxospheric  injuries  to  which  the  larynx  is 
exposed  in  some  occupations.  We  may  say,  quite  generally, 
that  those  sjqDhilitic  patients  who,  from  occupation  or  habit, 
subject  the  vocal  organs  to  a  great  strain,  or  are  exposed  to 
frequent  taking  cold  or  other  injuries,  are  much  more  disposed, 
ceteris  paribus,  to  syphilitic  disease  of  the  larynx  than  other 
sjqoliilitic  subjects  in  whom  this  is  not  the  case. 

0  f  two  patients  in  whom  I  observed  a  very  late  relapse  of  syphilis,  confined  to 
the  larynx,  one  was  an  official  at  a  custom-house  on  the  frontier,  who  was  obliged, 
by  night  duty,  to  turn  out  year  after  year,  in  all  weather,  and  was  seldom  fi-ee  fi-om 
catarrh ;  and  the  other  was  a  teacher  in  the  public  schools. 

Some  authors  consider  insufficient  mercurial  treatment  of 
syphilis  as  a  cause  for  the  outbreak  of  the  disease  in  the  larynx. 


Pathology. 

Patliological  Anatomy. 

The  syphilitic  changes  in  the  larynx  appear  under  the  form 
of  simple  catarrh,  then  of  (broad)  condylomata,  of  follicular 
hyperplasia,  of  gummata,  of  ulceration,  terminating  in  defects 
of  organs  and  the  formation  of  large  deforming  cicatrices,  of 
perichondritis  with  secondary  necrosis  of  cartilage,  finally  of 
secondary  papillary  hypertrophy. 

SypMlitic  catarrh  presents  nothing  characteristic.  The  re- 
verse may  be  asserted  of  the  simultaneous  hyperplastic  swelling 
of  pre-existing  lymphatic  follicular  structures,  as  of  the  tonsils, 
the  root  of  the  tongue,  the  posterior  pharyngeal  wall,  which 
structures,  according  to  Virchow,  early  assume  a  somewhat 
hard,  gray,  or  whitish  appearance,  through  cell  proliferation ; 
and,  if  this  proliferation  is  copiously  continued,  may  break  down 
and  ulcerate,  leading  to  the  formation  of  Vii'chow's  follicular 
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])uboes,  whicli  this  investigator  compares  to  tlie  buboes  of  the 
external  Ijnnphatic  glands. 

Condylomata,  or  mucous  papules,  which,  according  to  Yir- 
cliow,  in  spite  of  their  resemblance  to  follicular  hyperplasise,  are 
quite  different  from  them,  proceed  from  the  surface  of  the  mu- 
cous membrane,  and  may,  by  taking  on  more  of  a  gummy  char- 
acter, and  breaking  down  like  true  gummata,  become  very  much 
like  follicular  hyperplasifs. 

Gummy  tumors  are  developed  on  the  epiglottis  and  within 
file  interior  of  the  larynx,  either  singly  or  as  a  conglomerate 
nodular  mass.  According  to  Virchow,  all  stages  of  development 
may  be  traced  in  them.  "Their  beginning  consists  of  little 
roundish  elevations,  similar  to  the  follicles  of  the  root  of  the 
tongue,  but  of  a  softer,  more  marrow-like  consistency,  often 
richly  supplied  with  blood-vessels,  and  especially  surrounded  by 
varicose  veins.  These  nodules  ulcerate  on  their  surface,  at  first 
form  shallow  ulcers,  the  surface  breaking  down  and  being  cast 
off,  and  gradually  penetrate  in  depth  as  new  portions  of  tissue 
are  involved  in  the  change.  The  gummy  tumor  in  this  position, 
therefore,  has  neither  the  glutinous  nor  the  firm  character  which 
it  possesses  in  the  periosteum  or  the  external  skin,  but  has  a  well- 
marked  medullary,  whitish  or  yellowish  appearance,  caused  by 
the  abundant  proliferation  of  cell  elements,  which  sometimes 
form  the  greater  part  of  the  nodules.  If  the  ulceration  reaches 
a  certain  depth,  a  purulent  pericJiondritis  usually  becomes  asso- 
ciated with  it,  which  is  combined  with  partial  necrosis  of  the 
cartilage,  and  finally  effects  the  expulsion  of  the  necrotic  pieces 
of  cartilage,  with  the  formation  of  deep,  sinuous  cavities.  It  is 
these  deep  laryngeal  ulcers  that  bring  about  the  much-dreaded 
stenosis,  when  they  undergo  partial  or  complete  cicatrization" 
(Virchow '). 

This  clear  description  of  the  2:)athological  processes  in  the 
syphilitic  larynx,  with  which  Virchow  has  lighted  up  this  hith- 
erto dark  region,  is  completed  by  him  through  the  clinical  study 
of  the  conditions  which  follow,  most  important  among  which, 
next  to  the  cicatrices  producing  stenosis,  are  destruction  of  the 


'  Die  krankhaften  Geschwulste.  II.  2,  p.  413. 
VOL.  VII.— 55 
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epiglottis,  defects  of  tlie  vocal  cords,  oedema  of  the  larynx,  and 
papillary  hyperplasia. 

So  far  as  cicatrization  is  concerned,  Virchow  considers  the 
characteristic  of  the  syphilitic  cicatrix  generally  to  be  the  unpro- 
ductiveness of  the  actual  cicatrization  process  and  the  contrast 
between  this  lack  of  productiveness  at  the  centre  and  the  exces- 
sive activity  of  grov^tii  at  the  periphery.  He  calls  attention  to 
the  great  similarity  between  these  and  the  cicatrices  of  burns, 
with  their  unproductiveness  and  their  subsequent  severe  con- 
tractions. 

Perhaps  there  is  no  point  in  the  body  where  the  significance 
of  these  cicatricial  deformities  is  greater  than  in  the  pharynx 
and  larynx,  certainly  none  where  they  interfere  more  materially 
with  the  functions  of  deglutition  and  respiration,  so  essential  to 
life,  or  the  important  function  of  phonation.  The  form  and  char- 
acter of  the  results  of  destruction  and  cicatricial  contraction  are 
very  various.  On  the  coast  of  the  Baltic  Sea  I  had  the  opportu- 
nity of  observing  and  examining  a  large  amount  of  material  witli 
reference  to  the  results  of  syphilitic  destruction  in  the  larynx 
and  pharynx.  I  saw  the  most  manifold  narrowings  and  distor- 
tions of  the  pharynx,  cicatricial  projections  similar  to  a  dia- 
phragm, leaving  only  a  narrow  slit  for  swallowing  and  breath- 
ing ;  defects  of  the  epiglottis,  in  all  forms  and  grades,  up  to  the 
complete  destruction  of  the  same,  or  the  enclosure  of  the  remain- 
ing little  stump  in  a  circular  cicatricial  mass  narrowing  the  upper 
laryngeal  aperture;  defects  of  one  or  the  other  arytenoid  carti- 
lage, of  one  vocal  cord,  etc. 

Literature  furnishes  us  with  a  large  number  of  pertinent  sin- 
gle observations.  I  only  call  attention,  amongst  those  of  more 
recent  (laryngoscopic)  times,  to  the  observations  of  Tiirck  (1.  c), 
Cameron  and  Gee,  Won  Fiedler  (1.  c),  Elsberg  (1.  c),  and  Schech.^ 

The  papillary  hyperplasias,  conical  in  form  or  picket- shaped, 
which  are  described  as  existing  around  syphilitic  cicatrices  (\  ii"- 
chow,  Rheiner,  Ruehle,  Tiirck),  may  attain  to  a  certain  inde- 
pendence and  add  to  the  capacity  of  the  cicatrix  for  encroaching 
on  space. 

'  Brit.  Med.  Jour.  Dec.  21,  18G7. 

=  D.  Archiv  £.  klin.  Medic.  Bd.  XVII.  p.  259,  1876. 
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The  disturbance  of  function  readies  its  climax  through  oede- 
ma of  the  laryngeal  entrance,  which  is  usually  the  product  of 
perichondritis. 

Symptoms,  Diagnosis,  and  Course. 

Among  the  symptoms  of  laryngeal  syphilis,  Jioarseness  is 
usually  the  first.  The  "raucedo  syphilitica"  has  nothing  char- 
acteristic, and  may  be  produced  as  well  by  simple  syphilitic 
catarrh  or  the  development  of  condylomata  as  by  syphilomata 
or  ulcers.  According  to  the  seat  and  extent  of  the  process,  the 
hoarseness  may  be  slight  or  may  increase  to  aphonia. 

Cough  and  difficulty  of  swallowing  may  be  very  moderate, 
or  even  entirely  fail  in  early  laryngeal  syphilis.  The  same  is 
true  of  pain  which  generally  arises  through  pressure  from  with- 
out or  during  the  act  of  swallowing,  only  when  the  rapidly 
advancing  destruction  has  brought  about  an  inflammatory  cede- 
ma  of  the  submucous  tissue  or  a  perichondritis.  The  syiDhilitic 
changes,  in  a  stricter  sense,  generally  run  their  course  without 
pain  (Ricord,  Tiirck,  Sommerbrodt,  Tobold),  a  fact  wliicli,  under 
some  circumstances,  may  be  of  use  in  making  a  differential  diag- 
nosis ;  for  instance,  for  the  purpose  of  distinguishing  them  from 
tuberculous  ulcers. 

Difficulty  of  swallowing  does  not  generally  become  serious 
until  considerable  defects  in  the  epiglottis  have  supervened,  or 
there  is  an  eating  out  of  the  soft  parts  about  the  upper  laryngeal 
aperture.  The  act  of  swallowing  may,  however,  be  performed 
normally — that  is,  without  the  entrance  of  food  into  the  larynx — 
even  when  the  entire  supra-hyoideal  portion  of  the  epiglottis  is 
wanting,  and  there  is  cicatricial  deformity  of  the  soft  parts  about 
the  upper  larynx,  provided  the  patient  is  accustomed  to  this 
condition  of  things  and  swallows  carefully. 

This  act  is  materially  aided  by  the  base  of  the-  tongue,  which  is  autmnatically 
drawn  Ijack  over  the  laryngeal  entrance  by  the  stylo-glossus  muscle,  and  protects 
the  glottis  like  a  roof  in  the  place  of  the  epiglottis.  This  position  of  the  root  of 
the  tongue,  far  to  the  rear,  is,  according  to  my  observation,  quite  characteristic  of 
defects  of  the  epiglottis,  and  it  renders  laryngoscopic  examination  of  such  patients 
mucli  more  diiBcult.    Evidently,  however,  closure  of  the  upper  laryngeal  aperture 
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is  also  nicled  by  the  contraction  of  the  arytteno-epiglottideus  muscle  (of  Santorini)— 
normally  incomplete  but  hypertrophied  by  use,— the  constrictor  vestibuli  laryn^is 
of  Luschka,  which  crowds  the  aryteno-epiglottidean  folds  and  the  ai^tenoid  caiii 
lages  together  towards  the  median  line,  transforming  the  upper  laryngeal  openin" 
into  a  narrow  antero-posterior  slit.  The  juxtaposition  of  the  false  vocal  cords,  ren*- 
dercd  possible  through  the  action  of  the  superior  thyreo-arytoBuoidei  muscles,  also 
contributes  towards  preventing  the  entrance  of  food  into  the  glottis. 

The  expectoration  of  muco-pns,  mingled  with  blood,  is  a 
matter  of  course  in  case  of  large  nlcers. 

Through  laryngoscopic  examination,  the  kind,  seat,  and  ex- 
tent of  the  syphilitic  processes  are  to  be  determined— indeed,  lirst 
of  all,  the  question  of  the  syphilitic  nature  of  the  laryngeal  affec- 
tion is  to  be  settled. 

Syphilitic  catarrh  presents  nothing  more  characteristic  to 
inspection  than  to  anatomical  examination.  It  seems  to  me  a 
very  bold  undertaking  to  conclude  on  the  syj)hilitic  nature  of  the 
l^rocess  on  account  of  the  livid  red,  or  dirty,  bi'ownish-red  color 
of  the  injection  of  the  mucous  membrane,  as  these  changes  in  the 
color  of  the  injection  may  be  developed  in  chronic  laryngeal 
catarrh  of  all  kinds. 

The  circumstance  that  simple,  non- syphilitic  laryngeal  ca- 
tarrh, with  its  changes  for  the  better  and  the  worse,  may  continue, 
obstinately,  for  a  long  time,  and  may  gradual!}^  impart  a  dirt}*, 
reddish  color  to  the  mucous  membrane,  renders  it  impossible  to 
pronounce  on  the  syphilitic  nature  of  catarrh  fi-om  the  color. 
The  unusually  prolonged  duration  of  the  catarrh,  so  valuable  a 
sign  in  the  diagnosis  of  the  syphilitic  nature  of  catarrh  of  the 
pharynx,  loses  all  significance  in  the  larynx. 

One  must,  as  a  matter  of  course,  take  into  account  all  other 
circumstances  bearing  on  the  diagnosis,  especially  the  history  of 
the  patient,  the  examination  of  the  genitals,  of  the  pharynx,  the 
skin,  the  lymphatic  glands,  the  bones,  etc.  Finally,  conclusions 
drawn  from  the  effects  of  treatment  are  permissible,  indeed,  quite 
valuable  in  difficult  cases,  as  general  and  local  antisyphilitic 
treatment  removes  the  catarrh  surprisingly  fast,  which  cannot  be 
said  of  the  treatment  of  tuberculous  catarrh  nor  for  that  of 
simple  subacute  or  chronic  laryngeal  catarrh. 

The  'broad  condyloma^  arising  simultaneously  with  the  ca- 
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tarrli,  or  without  it,  appears  as  a  flat,  wart-lilte  papule,  with  a 
thick,  whitisli  gray,  adventitious  covering  of  epithelium,  such  as 
condylomata  of  the  mouth  and  pharynx  also  bear,  and  asserts 
itself,  fi'om  the  outset,  as  a  condyloma  on  account  of  its  resem- 
blance to  condylomata  generally  (Gerhardt  and  Roth).  Its  seat 
is  on  the  vocal  cords,  on  the  posterior  laryngeal  wall,  and  on  the 
false  cords.  By  reason  of  its  seat,  as  well  as  the  catarrh  that  ex- 
ists around  it,  it  interferes  quite  seriously,  as  a  rule,  with  the 
formation  of  the  voice.  This  serious  interference  with  the  voice 
was  emphasized  by  Ricord^  already,  while  Gerhardt  and  Roth 
first  demonstrated,  laryngoscopically,  the  conditions  on  which  it 
depends.  Mucous  papules  appear  early  (about  six  to  ten  weeks 
after  infection),  and  generally  at  the  same  time  with  roseola  and 
condylomata  at  other  points  of  predilection  (the  fauces,  genitals, 
anus). 

At  the  same  time  it  must  here  be  stated,  that  on  the  part  of 
some  authors  (Waldenburg,'^  Lewin^)  grave  doubts  are  raised  as 
to  the  occurrence  of  mucous  papules  within  the  larynx. 

The  gummy  tumor  or  syphiloma  of  the  laryngeal  mucous 
membrane,  as  such,  has  not  yet  been  sufficiently  studied  on  the 
living  subject.  The  conditions  and  laryngoscopic  pictures  which 
Tiii-ck  gives  of  subacute  and  chronic  inflammation  of  the  mucous 
membrane  and  submucosa,  in  syphilitic  subjects,  may,  to  a  great 
degree,  be  considered  as  belonging  here.  Tiirck  (Klinik,  p.  880) 
describes  the  changes  "on  the  true  and  false  vocal  cords  as 
weals,  running  longitudinally  ;  on  the  anterior  surface  of  the 
posterior  laryngeal  wall,  as  rows  of  little  hillocks,  lying  along- 
side of  and  under  one  another  ;  on  the  mucous  membrane  cover- 
ing the  cartilages  of  Wrisberg  and  Santorini,  as  more  or  less 
roundish  swellings,  which  often  also  occupy  the  cicatrized  rem- 
nants of  the  epiglottis,  whose  jagged  edges  then  appear  raised  to 
roundish  or  elongated  roundish  weals."    Far  therm  ore,  according 

'  "  If  papules  are  developed  in  the  larynx,  the  patient's  voice  will  gradually  go 
through  with  all  the  variations,  from  the  slightest  grade  of  dysphonia  to  the  most  com  - 
plete  aphonia.  *  *  *  *  There  is  generally  no  pain.  RicortPs  Lectures,  by  Lippert, 
184G,  p.  80. 

'  Respiratorische  Therapie  II.  Aufl.  1872,  p.  3(56. 

3  Lewin,  Die  Behandlung  der  Syphilis  mit  subcutanen  Sublimat-Injectionen,  18G9, 
p.  113. 
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to  Tiirck,  these  swellings,  which  have  the  color  of  the  normal 
mucous  membrane,  may,  when  seated  on  the  true  or  false  vocal 
cords,  lead  to  stenosis  of  the  larynx,  through  participation  of 
the  submucous  tissue,  or  may  ulcerate  out,  in  whole  or  in  part, 
but  can  be  made  to  recede  by  means  of  antisypliilitic  treatment. 
The  way  in  which  the  conditions  found  by  Tiirck  correspond 
with  the  alterations  which  Virchow  describes  as  belonging  to 
laryngeal  gummata,  scarcely  leaves  a  doubt  that  in  these  cases 
the  former  was  dealing,  not  with  inflammatory  products,  but  with 
specific  syphilitic  new-formations. 

Waldenburg,'  too,  considers  the  smooth,  generally  roundish 
elevations,  of  the  size  of  a  pin-head  to  that  of  a  small  pea,  usu- 
ally of  the  color  of  the  rest  of  the  mucous  membrane,  found  with 
special  frequency  on  the  posterior  laryngeal  wall,  generally 
several  of  them  together,  and  which  he  has  often  observed  in  the 
later  stages  of  syphilis,  as  being  gummata.  These  tumors  did 
not  commonly  terminate  in  ulceration  ;  in  fact,  Waldenburg  more 
frequently  witnessed  their  absorption  or  obstinate  persistence, 
even  when  all  other  symptoms  of  syphilis  had  already  disap- 
peared. MandP  observed  numerous  gummata  of  a  grayish-3^el- 
low  color  on  the  epiglottis  and  the  false  vocal  cords  of  a  negro, 

who  also  showed  extensive  syphilis  of  the 
pharynx.  Of  the  handsome  colored  pic- 
tures which  Mandl  (1.  c,  PI.  VI.  2,  and 
VII.  1.)  gives  of  gummata,  the  last  may 
here  be  reproduced  in  woodcut. 

A  gummy  tumor  below  the  cords  has 


Fl<i.  15. 


been  observed  by  Tiirck  (Klinik,  p.  389), 

Gummata  larj-ngis.    (After  Mandl.) 

Nicolas  Duranty  (Laryngite  chronique ; 
Marseilles,  1865),  and  Norton  (1.  c). 

Ulceration  of  the  gummy  groiotli,  syphilitic  ulceration,  a]> 
pears  in  general  to  occur  very  early;  the  fact  that,  in  well- 
])rouounced  laryngeal  syphilis,  ulcers  are  found  vastl}'-  oftener 
than  neoplastic  infiltrations,  argues  decidedly  in  favor  of  an 
early  ulceration,  caused  partly,  no  doubt,  by  the  mechanical 
irritations  to  which  infiltrations  are  exposed  on  the  epiglottis,  the 
true  and  false  vocal  cords,  and  the  posterior  laryngeal  wall. 

'  Lewin,  1.  c,  p.  113.  =  Maladies  du  larynx.  1872,  p.  700. 
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The  depth  of  the  ulceration,  the  participation  of  the  sub- 
mucous or  muscular  layer  and  of  the  perichondrium  in  the  neo- 
plasm and  destruction,  depends  upon  whether  syphilis  appears 
in  the  larynx  in  the  form  of  an  early  or  late  affection  ;  whether, 
therefore,  we  have  to  deal  with  flat  formations  of  the  mucous 
membrane  (condylomata  and  follicular  buboes),  or  with  gum- 
mata,  penetrating  deeply,  even  to  the  periosteum. 

The  more  superficial  affections  may  be  healed,  in  spite  of 
ulceration,  through  timely  and  appropriate  antisypliilitic  treat- 
ment, without  leaving  any  defects  worth  mentioning  in  those 
parts  of  the  organ  attacked ;  whereas  ulceration  of  the  deejDly 
penetrating  syphilomata  results  in  those  extensive  destructions 
and  those  extremely  deforming  cicatricial  masses  which  were 
described  above  (Pathological  Anatomy). 

According  to  my  experience,  the  extension  of  sypliilitic  neo- 
jjlasms  to  the  larynx  hy  continuity  plays  no  unimportant  role, 
and  this  circumstance  is  often  of  great 
value  for  diagnosis.    In  most  instances, 
as  is  well  known,  destructive  syphilis 
of  the  pharynx  precedes  that  of  the  f, 
larjnix.   In  appropriate  cases,  that  is,  in 
those  coming  under  observation  early,  ~'^:::...^f^'^-'^-^'-'- 
we  can  recognize  the  pharyngo-epiglottic    „  . 

J.         ./     o       i    o  Syphilitic  ulceration  or  the  larynx. 

ligament  as  tlie  pathway  by  which  syph- 
ilis travels  from  the  pharynx  to  the  larynx.  For  this  reason, 
too,  it  is  generally  the  margins  of  the  epiglottis,  on  one  side  or 
the  other,  which  are  first  infiltrated  and  soon  also  destroyed. 
From  the  margiu  of  the  epiglottis  the  neoplasm  and  destruction 
advance  to  the  aryteno-epiglottidean  ligament  and  to  the  inner 
surface  of  the  epiglottis,  or  to  both  at  the  same  time ;  from 
both  these  regions  the  attack  may  extend  to  the  false  and  the 
true  vocal  cords. 

The  diagnosis  of  the  syphilitic  ulcer  may  be  rendered  much 
easier  by  this  local  behavior  of  the  affection,  especially  by  the 
preference  shown  for  the  epiglottis,  more  particularly  when  we 
are  dealing  with  the  very  difficult  task  of  distinguishing  between 
syphilitic  and  tuberculous  ulcers. 

There  is  nothing  pathognomonic  in  the  appearance  of  syplii- 
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litic  ulcers.  It  is  true  tliat  Tiirck  (Klinik,  p.  301)  claims  some- 
times to  have  observed  ulcers  which,  with  any  considerable 
experience,  one  would  recognize,  at  the  first  glance,  as  syphi- 
litic. The  characteristics  of  this  "typical"  ulcer,  according  to 
Tiirck,  are  "a  more  or  less  circular  form,  a  deep  floor,  covered 
with  a  whitish-yellow  coating,  sharp,  sometimes  strongly  ele- 
vated margins,  surrounded  by  an  inflammatory  areola." 

I  confess  that  I  cannot  suppress  strong  doubts  as  to  the 
"typical"  character  of  this  form  of  ulcer,  and  I  must,  for  the 
present,  attach  myself  to  those  authors — and  they  doubtless  con- 
stitute a  large  majority — who  do  not  recognize  any  characteristic 
appearance  of  the  syphilitic  laryngeal  ulcer.  At  the  same  time, 
a  suflacient  number  of  fixed  points,  both  numerically  and  in  the 
matter  of  significance,  still  remain  for  diagnosis.  Aside  from  the 
history  of  the  case,  we  have  the  evidence  of  other  syphilitic  affec- 
tions, especially  in  the  pharynx,  on  the  skin,  in  the  bones ;  the 
preference  shown  by  the  ulcerative  processes  for  the  pharj'-ngo- 
epiglottic  ligament  and  the  epiglottis ;  the  presence  of  nodular 
infiltrations  on  the  mucous  membrane  of  the  vestibulum  laryngis; 
the  swelling  of  the  lymphatic  glands  at  the  angle  of  the  jaw  and 
in  the  submaxillary  region  ;  finally,  the  results  of  antisyphilitic 
treatment. 

So  far  as  the  distinction  between  syphilitic  and  tuberculous 
ulcers  is  concerned,  this  can  generally  be  established  without 
difiiculty,  on  the  basis  of  the  cu-cumstances  above  mentioned 
and  those  spoken  of  under  the  head  of  Laryngeal  Phthisis.  The 
only  serious  difiiculty  presented,  as  a  rule,  is  when  a  person  who 
is  suffering  from  old  syphilis,  especially  of  the  pharynx,  also  has 
an  induration  at  the  apex  of  the  lung,  and  suffers  for  some  time 
with  fever  and  hoarseness.  In  such  cases  all  the  ordinarily  avail- 
able data  for  a  differential  diagnosis  leave  us  in  the  lurch,  and 
the  question  has  to  be  decided  by  the  result  of  antisj^philitic 
treatment. 

Terminations,  Prognosis,  and  Treatment. 

The  extension  of  the  ulcerative  processes,  where  proper  aid  is 
not  invoked,  may  involve  the  entire  larynx  and  the  trachea. 
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The  destruction  is  often  enormous,  and  tliose  parts  wliicli  are 
not  deformed  by  the  ulceration  and  the  perichondritis  finally 
succumb  to  the  powerful  traction  of  the  cicatricial  masses.  Thus, 
as  I  have  repeatedly  observed,  the  epiglottis  may  be  mowed  down 
to  a  misshapen  stump,  the  vocal  cords  may  grow  together,  necrotic 
portions  of  the  arytenoid  and  cricoid  cartilages  may  be  expelled, 
and  the  vestibulum  laryngis  may  be  so  obstructed  and  grown 
together  that  the  individual  parts  can  no  longer  be  distin- 
guished. ' 

The  result  of  such  extensive  changes,  as  a  matter  of  course,  is 
the  hopeless  ruin  of  the  voice,  and  an  interference  with  laryngeal 
breathing  which  imperatively  demands  the  performance  of  tra- 
cheotomy, without  giving  any  prospect  that  the  tracheal  canula 
can  ever  again  be  dispensed  with. 

This  is  the  prospect  which  the  undisturbed  course  of  laryn- 
geal syphilis  opens,  while,  on  the  other  hand,  timely  and  ener- 
getic treatment  can  point  to  the  most  brilliant  results.  Even 
extensive  defects,  if  they  have  not  penetrated  too  deep,  admit  of 
complete  cure,  and  even  laryngeal  perichondritis — otherwise  the 
most  dreaded  result  of  laryngeal  affections — need  not  cause  the 
same  alarm  as  under  other  circumstances.  Those  ulcers  on  the 
anterior  surface  of  the  arytenoids,  accompanied  with  immobility 
of  the  latter  and  swelling  of  their  investments,  which  are  so  sus- 
picious in  tuberculosis,  are  here  of  far  less  consequence,  as  has 
been  truly  remarked  by  Tiirck,  As  a  rule,  they  may  be  entirely 
healed.  Sometimes,  even  here,  a  lessened  degree  of  mobility  re- 
mains for  a  long  time,  if  not  permanently,  but  incurable  necrosis 
of  the  cartilage  is  not  so  apt  to  follow  as  in  tuberculosis. 

The  syphilitiG  pericJwndritis  of  the  cricoid  and  the  thyroid 
cartilages  described  by  Dittricli  (1.  c).  Porter  (1.  c,  cases  28  and 
29),  Ruehle  (1.  c,  p.  277),  Tiirck  (Klinik,  pp.  252  and  266),  does,  it 
is  true,  represent  a  much  more  serious  affection,  even  in  syphilis, 
than  perichondritis  of  the  arytenoids,  and  often  leads  to  death, 
as  the  observations  of  the  authors  just  named  show.  The  fatal 
termination  follows  either  through  acute  oedema  of  the  larynx 


'  Tiirck  has  furnished  us  with  numerous  laryngoscopic  pictures,  coming  under  this 
category,  in  his  Klinik. 
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or  tlirongli  the  results  of  the  extensive  suppuration  of  the  peri- 
chondrium and  the  surrounding  soft  parts. 

The  fcUal  hemorrhage  from  an  extensive  and  deep  ulcer  of 
the  region  of  the  left  vocal  cord,  observed  in  one  case  by  Tiirck 
(Klinik,  p.  413),  may  be  mentioned  as  a  rare  termination  of 
syphilitic  laryngeal  disease. 

Finally,  in  speaking  of  terminations,  mention  may  be  made  of 
the  papillomaia,  which  are  fond  of  developing  themselves  in  the 
vicinity  of  syphilitic  cicatrices,  and  which,  when  they  attain  a 
great  extent,  may  become  hindrances  to  respiration  and  phonation. 

In  the  matter  of  prognosis  it  is  naturally  a  question  of  cardi- 
nal importance  how  far  syphilis  has  progressed,  and  especially 
how  far  the  ulcerative  and  perichondritic  destruction  has 
advanced  at  the  beginning  of  treatment,  and  whether  the  con- 
stitution of  the  individual  is  adapted  to  energetic  mercurial 
treatment.  If  the  organism  of  the  patient  has  been  depraved 
by  syphilis,  or  by  repeated  courses  of  mercurial  treatment, 
to  that  extent  that  a  fresh  course  of  mercury  cannot  be  carried 
out  or  is  without  results,  the  prognosis  is  rendered  materially 
worse.  Although  some  inveterate  cases  of  syphilis  are  cured  by 
the  systematic  use  of  the  iodine  treatment,  yet  this  method 
does  not  possess  anything  like  the  degree  of  certainty  that 
belongs  to  the  energetic  employment  of  mercury. 

In  treatment,  the  object  by  which  we  must  be  governed,  at  the 
outset,  is  to  arrest,  as  speedily  as  possible,  the  progress  of  syph- 
ilis in  the  larynx.  Every  day  may  bring  with  it  changes  which 
not  only  derange  the  delicate  mechanism  of  the  larynx  beyond 
cure,  but  may  also  directly  threaten  life  (through  perichondritis, 
oedema,  or  hemorrhage).  Accordingly,  not  only  the  most  speedy 
mercurialization  of  the  system  is  necessarj'",  but  also  local  treat- 
ment which  promises  results.  I  agree  with  Sommerbrodt, 
Schnitzler,  and  others,  in  greatly  preferring  mercurial  inunction 
to  the  internal  administration  of  the  remedy,  and  I  institute 
inunctions  twice  a  day,  each  time  of  a  drachm  of  mercurial  oint- 
ment. In  the  use  of  these  strong  inunctions  the  greatest  care 
is  to  be  exercised,  from  the  beginning,  to  prevent  stomatitis, 
which  can  almost  always  be  done  by  washing  out  the  mouth 
every  half  hour,  using  alternately  fresh  water  and  a  solution  of 
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clilorate  of  potassa  (twenty-five  grains  to  tlie  ounce),  and  fre- 
quently brushing  the  teeth  with  the  same  solution,  accom23any- 
ing  this  with  mild  laxative  and  diaphoretio  treatment.  Iodide 
of  potassium  (in  a  solution  of  from  ten  to  fifteen  grains  to  the 
ounce,  a  tablespoonf  ul  every  two  hours)  I  can  only  recommend  in 
those  cases  where  there  is  a  depraved  constitution,  or  where  mer- 
curial treatment  does  not  produce  the  desired  result,  or,  finally, 
when  we  desire — in  the  absence  of  any  alarming  conditions— 
first  to  establish  the  diagnosis  of  syphilis  by  the  treatment. 

For  the  local  treatment  of  the  ulceration,  pencillings  with 
diluted  tincture  of  iodine  or  iodide  of  potassium  in  glycerine 
(Schnitzler),  as  well  as  with  solutions  of  corrosive  sublimate  or 
nitrate  of  silver,  are  to  be  recommended.  Painting  the  skin  of 
the  neck  with  tincture  of  iodine  is  also  not  to  be  omitted. 

The  effect  of  this  general  and  local  treatment  shows  itself  very 
evidently  even  during  the  first  days.  No  further  extension  of 
the  disease  takes  place,  the  ulcers  clean  off,  the  secretion  dimin- 
ishes, the  soft  parts  of  the  vestibule  lose  their  swelling. 

Of  course  therapeutics  are  powerless  against  necrosis  and 
anchylosis  of  the  cartilages,  defects  of  the  epiglottis,  etc.  Cica- 
tricial deformities  may  be,  at  least  partly,  overcome  with  care : 
as,  for  example,  the  growing  together  of  the  vocal  cords  (Storck, 
Schnitzler),  membraniform  cicatricial  bands  at  the  laryngeal  en- 
trance, and  extending  from  there  to  the  pharynx,  and  others. 
The  communications  of  Navratil,  Schroetter,  Schnitzler,  Schecli, 
and  others,  show  how  much  can  here  be  accomplished  by  skill 
and  patience. 

If  the  stenosis  is  such  that  not  only  the  voice  but  breathing 
also  is  seriously  interfered  with,  the  attempt  should  still  be 
made,  after  previous  tracheotomy,  which  is  generally  rendered 
necessary  by  oedema  of  the  larynx,  gradually  to  free  the  ]passage 
again  by  the  practice  of  dilatation.  These  attempts  seem  to  be 
as  difficult  as  they  are  fruitful,  and  under  the  untiring  exertions 
of  the  laryngeal  surgeons — I  may  mention  von  Bruns,  Trendelen- 
burg, Oertel,  Storck,  Schnitzler,  and,  above  all,  Schroetter^ — begin 
of  late  to  yield  the  finest  results. 

'  Compare  Schroetter's  newest  work,  "  Beitraj  zur  Behandlung^  der  Larynx-Stenose. 
Wien,  1870. 
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LEEDS  .JcWIT ST- RIDING  Neoplasms  of  the  Larynx. 

C!C0-C1#W^?.'^6A^  ^SfG'&^^^TVausis  morborum.  XXVm.  d.—Lieutaud,  Historica  anato- 
mica-mecUca.  1784,  p.  72.— Otto,  Seltene  Beobachtuugen  zur  Aiiatomie  unci 
Physiologic  gcliorig.  Berlin.  182i.—  Ume7-  (Albers),  De  tumoribus  in  cavo  laryn- 
gis.  Disscitatio  inaug.  Bonnae.  IQ-SS.—Alhers,  Ueber  die  Geschwiilste  im  Kelil- 
kopf.  V.  Griifu's  uud  Walthei's  Joui-nal  der  Chirurgie.  Bd.  XXI.  1834,  p.  517.— 
Begnoli,  Osservazioni  chirurgie.  Pisa.  1%%^.— Ehrmann,  Histoire  des  polypes  du 
larynx.  Strassbourg.  \Q50.—RoUtanslcy,  Zeitschrift  der  k.  k.  Ges.  der  Aerzte  zu 
Wien.  1851.  liiivz.— Horace  Green,  On  the  surgical  treatment  of  polypi  of  the 
larynx  and  oedema  of  the  glottis.  New  York.  1853.  Transactions  of  the  Amer. 
Med.  Association.  1853.— Middeldorpff,  Die  Galvanokaustik.  Breslau.  1854,  p. 
176. 

Ruehle,  Die  Kehlkopfkrankheiten,  klinisch  bearbeitet.  Berlin.  1861,  p.  22L—Lewin, 
Ueber  Neubildungen,  namentlich  Polypen  des  Kehlkopfes.  Deutsche  Klinik, 
1862.  Nos.  12-2Q.— Paulsen,  Hopitals  Tidende.  1862.  No.  25.—Ferrand,  Ulcera- 
tion carcinomateuse  de  la  luette  et  du  bord  libre  du  jjalais.  Gaz.  des  hopitaux. 
Mars  24,  1863. — Starh,  Fall  von  Zottenkrebs  des  Larynx.  Archiv  der  Heil- 
kunde.  IV.  p.  474.  1863.— G«j7>6,  Brit.  Med.  Joui-n.  1865.  (Carcinoma).— <San<Z*, 
New  York  Med.  Journal.  1865.  (Carcinoma). — v.  Bruns,  Laryngoscopie  und 
laryngoscop.  Chirurgie.  1865,  p.  148.  (Carcinoma).  —  Causit,  Etudes  sur  les 
polypes  du  larynx  sur  les  enfants  et  en  particulier  sur  les  polypes  congenitaux. 
Tli&se.  Paris.  1867. — Navratil,  Ein  Fall  von  Epithelialkrebs  im  Larynx.  Wien. 
med.  Presse.  No.  25.  1868. — Rehn,  Cancroid  des  Kehlkopfes  bei  einem  drei- 
jsihi-igen  Knaben.  Virchow's  Archiv.  XLIIL  p.  129.  1868.—  Voltolini,  Archiv  fiir 
klin.  Chirurgie.  VIL  p.  698,  und  Berliner  klm.  Wochenschrift.  1868.  No.  3. 
(Galvanocautery). — Balassa,  Beitrage  zum  Werthe  der  Spaltung  des  Kehlkopfes 
•  zum  Behufe  der  Exstirpation  von  Neugebilden.  Wiener  med.  Wochenschr.  1868. 
Nos.  91-93. — Oertel,  Ueber  Gewachse  im  Kehlkopf  und  deren  Operation  auf 
endolaryngealem  Wege.  Bayr.  iirztl.  Intelligenzblatt.  1868.  Nos.  1-o.Sclinitzler, 
Anwendung  der  Galvanokaustik  bei  Kehlkopfkrankheiten.  Wochenblatt  der 
Ges.  d.  Wien.  Aerzte.  1868.  No.  43.  Wiener  med.  Presse.  1868,  p.  996.— A'acm- 
til,  Beitrag  zur  Behandluug  der  Kehlkopfneubildungen.  Berliner  klin.  Wochen- 
schr. 1868.  No.  48-51. — Zur  Extraction  der  Kehlkopfpolypen.  Wiener  med. 
Presse.  1871.  Nos.  49,  50. — Planchon,  Faits  cliniques  de  laryngotoniie.  Thfese. 
Paris.  1869. — Mackenzie,  Cancerous  ulceration  of  the  epiglottis.  Transactions  of 
the  Patholog.  Society.  XIX.  1869. — Gihl),  Laryngeal  tumor,  removed  by  the 
laryngeal  ecraseur.  Transactions  of  the  Patholog.  Society.  XIX.  1869. — Eeichel, 
Ueber  den  Werth  der  Galvanokaustik  als  Operationsmethode  zur  Entfemung 
von  Neubildungen  des  Kehlkopfes.  Berl.  klin.  Wochensclu-.  1869.  No.  51. — 
Schroetter,  Exstirpation  von  Geschwiilsten  im  Kehlkopfe.  Ocsterreich.  med. 
Jahrbb.  1868.  1.  1869.  2.— Wochenschrift  d.  Ges.  d.  Wien.  Aerzte.  1869.  No. 
12. — wn  Langenbeclc,  Ueber  Pharyngotomia  subhyoidea._  Berl.  klin.  Wochen- 
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schrift.  Nos.  2  and  3.  1870— M.  MacUmie,  Congenital  growths  in  the  larynx. 
Brit.  Med.  Journ.  1870,  July  9,  p.  m.—Sidlo,  Laryngoskopische  Mitthcilungen 
aus  der  Kliuikdes  Prof.  Duchek.  Oesterr.  med.  Jahrbb.  XX.  1870.— Demarqvay, 
Cancer  primitif  du  larynx.  L'Union  m6d.  No.  33.  1870.  Gaz.  des  Hopit.  No.  33. 

1870.  — Deaormaux,  Du  cancer  primitif  du  larynx.  Bull,  de  I'acad.  de  med. 
XXXV.  p.  641.  1870. — M.  Mackenzie,  Primary  carcinoma  in  the  cervical  glands: 
secondary  affections  of  the  larynx.  Brit.  Med.  Journ.  1870.  Dec.  24. — Essay  on 
growths  in  the  larynx.  London.  1871. — On  the  removal  of  growths  from  the 
larynx.  Lancet.  1871.  12. — On  the  relative  merits  of  thyrotomy  and  laryngosco- 
pic  treatment  for  the  removal  of  growths  from  the  larynx.  Med.  Times  and  Gaz. 

1871.  Dec.  2.— Transactions  of  the  Pathol.  Society.  XXL  pp.  51  and  53.— On 
the  results  of  thyrotomy  for  the  removal  of  growths  from  the  larynx.  Brit.  Med. 
Journ.  1873,  Apr.  23. — Fieber,  Ueber  eine  neue  gefahrlose  Methode  zur  Ent- 
fernuug  von  Kehlkopfgeschwiilsten.  Wiener  med.  Wochenschrift.  1871.  Nos.  10 
and  11. — Storck,  Laryngoscopische  Operationen.  I.  Wien,  1871.  II.  1.  Heft.  1872. 
— Durham,  On  the  operation  of  opening  the  larynx  by  section  of  the  cartilages. 
Lancet.  1871.  No.  25.  Brit.  Med.  Journal.  1871.  No.  25.  Med.  Chir.  Transac- 
tions. 1872.  Vol.  LV.  p.  17. —  Wood,  Case  of  a  cancer  in  the  throat.  Brit.  Med. 
Journ.  1871,  Febr.  25. — Norton,  Epithelioma  of  the  larynx.  Transactions  of  the 
Patholog.  Society.  1872.  XXIII. — Emil  Blanc,  Etude  sur  le  cancer  primitif  du 
larynx.  Paris.  1872. — 0.  Wyss,  Ueber  Operationen  im  Innern  des  Kehlkopfes. 
Corresjjondenzblatt  der  Schweizer  Aerzte.  1872.  No.  13. — Hueter,  Traclieotomie 
und  Laryngotomie  in  Pitha's  und  Billroth's  Handbuch  der  Chirurgie.  III.  1,  5. 

1872.  — Bsachorner,  Papillomatose  Neubildung  im  Kehlkopfe  eines  2ijahrigen 
Kindcs.  Tracheotomie-Thyreotomie.  Deutsche  Zeitsclirift  fiir  Chirurgie.  1873, 
p.  462. — Jelenffy,  Eine  neue  Methode  zur  Ausrottung  von  Kehlkopfpolypen. 
"Wiener  med.  Wochenschrift.  1873.  No.  11. — v.  Bruns,  Die  sog.  Kehlkopf guillo- 
tine. Wiener  med.  Presse.  1873.  No.  19. — 23  neue  Beobachtungen  von  Polypen 
des  Kelilkopfes.  IL  Ausg.  Tubingen.  1873. — Livon,  Le  traitement  des  Polypes 
laryngicns.  Th&se.  Paris.  1873. — C.  Lahus,  Casuistico  di  tumori  laringei.  Milano. 

1873.  — Operazioni  laryngoscopiche.  Milano.  1874. —  Scheff,  Neue  Modiiication 
eines  Kehlkopfinstrumentes  zur  Entfemung  von  Tumoren,  die  auf  der  Fliiche 
der  Stinimbander  sitzen.  Anz.  der  k.  k.  Ges.  der  Wien.  Aerzte,  1874,  No.  27; 
und  Deutsche  Klinik,  1874,  No.  28. — Lefferts,  Fibroid  growths  upon  the  vocal 
cords.  Medical  Record.  Febr.  2,  1874. — Bdclcer,  Exstirpation  von  12  Kelilkopf- 
polypen.  Deutsche  Klinik.  1874.  Nos.  38-40. — Carl  Michel,  Laryngoskopische, 
Operationen.  Zeitschrift  filr  Chirurgie.  1874.  Bd.  IV. — Leioin,  Erfahrungen 
iiber  Larynxtumoren.  Berliner  klin.  Wochenschrift.  1874.  No.  37. — Bertolet, 
Papillomatous  growths  in  the  larynx  of  a  child.  Phil.  Med.  Times.  March  28, 

1874.  — M.  Mackenzie,  Papillomatous  growths  in  the  larynx  and  trachea.  Recur- 
rence. Transactions  of  the  Pathol.  Society.  1874.  XXV.  p.  39. — Congenital  papil- 
lomatous web  uniting  the  vocal  cords  till  the  age  of  twenty-three  years.  Re- 
moval of  the  web  and  cstaljlishment  of  voice.  Tl)idem.  XXV.  p.  35. — E.  J.  Cjoke, 
Case  of  primai-y  scirrhous  cancer  of  the  larynx.  Tracheotomy.  Lancet.  1874, 


.878  vojsr  ziemssen. — uloeuations  and  tumoes  of  the  lahynx. 

Sept.  19. — Lennox  Browne,  On  the  treatment  of  benign  neoplasms  in  the  lai-ynx. 
Brit.  Med.  Journal.  1875,  May  S.—  Oerlel,  Ueber  Geschwulste  im  Kehlkopfe. 
Deutsches  Archiv  fiir  klin.  Med.  1875.  Bd.  XV.  p.  244:.—Guiiiienbauer,  Ueber  die 
erste,  durch  Th.  Billroth  am  Menschen  ausgefiihrtc  Kehlkopf-Exstirpation. 
Verhandlungen  der  duutschen  Gesellscliaft  fiir  Chirurgie.  III.  Congress  (1874;. 
Berlin.  1875,  p.  70.  Archiv  fiir  klin.  Chirurgie.  XVII.  p.  UZ.— Heine,  Boh- 
uiisches  Correspondeuzblatt.  11.  p.  265.  Aug.  1874.— Jf.  Schmidt,  Totale  Exstir- 
pation  des  Kehlkopfes.  Archiv  fiir  klin.  Chirurgie.  XVIII.  p.  189.  1875.— 
Martelli  (Bottoni),  Gioruale  Vcneto  di  scienz.  med.  Marzo,  1875. — Gaz.  Loniij. 
7.  S.  II.  17.  p.  131.  1875.  (Exstirpatio  laryngis). — von  Langenbeclc,  Total-Exstir- 
pation  des  Kehlkopfes,  u.  s.  w.  Vortrag.  Berliner  klin.  Wochenschrift.  XII.  No. 
S3.  1875. — Heine,  Resection  des  Kehlkopfes  bei  Larynxstenose.  Verliandlungen 
d.  deutschen  Gesellsch.  fiir  Chii-urgie.  IV.  Congr.  (1875).  Berlin.  1876.  IL  220. 
— von  Ziemssen,  Ueber  den  Krebs  des  Kehlkopfes.  Deutsches  Archiv  fur  klin. 
Medicin.  1876.  Bd.  XVIII. — Rose,  Papillomatous  growths  in  the  larynx  of  a 
child ;  laryngotomy.  Soci6t6  des  Jcunes  Medecins  de  Zurich.  March  27,  1874. 
— Barow,  Extirpation  of  laryngeal  polypi  by  section  of  the  ligamentum  crico- 
thyroideum.  Arcliiv  fiir  Chirurgie.  Vol.  V.  1874;  Archives  Gfin.  de  MCd. 
Janvier,  1875. — Eysell,  A  new  method  of  operating  on  laryngeal  growths,  etc. 
Centralblatt  fiir  Chir.  No.  20.  1874. — Lefferts,  Two  cases  of  intra-laryDgeal 
growth;  treatment  by  excision;  cure.  N.  Y.  Medical  Record.  June,  1875. — 
Lamlrieux,  Epithelioma  of  the  pharynx,  larynx,  and  oesophagus.  Bulletin  de  la 
Socifitg  Anat.  de  Paris.  1874. — Klemm,  Two  cases  of  laryngeal  growths  in 
cliildren.  Jahrbuch  fiir  Kinderheilkunde.  Feb.  25,  1875. — Bolson,  Laryngeal 
polypus  expelled  by  coughing.  British  Med.  Jonrnal.  May  29,  1875. — Busey, 
Epitlielioma  of  the  larynx.  American  Journal  of  Med.  Sciences.  April,  1875. — 
Itohinson,  Case  of  intra-laryngeal  tumor,  etc.  Amer.  Journ.  Med.  Sci.  April,  1875. 
— Heinee,  Fibrous  polypus  on  the  right  vocal  cord,  etc.  Archiv  der  Heilkunde. 
XVI.  1,  p.  65.  1875. — Mohlenfeld,  Excision  of  a  laryngeal  polypus.  Petersb. 
Med.  Zeitschrift.  N.  F.,  IV.  6.  p.  543.  1874.— 5i<j'ow,  Extirpation  of  a  laryngeal 
polypus,  in  a  child  aged  eight  years.  Berlin  klin.  Wochensch.  No.  2,  p.  21. 1875. 
— Massei,  On  removal  of  a  growth  from  the  larynx  with  the  aid  of  local 
anaesthesia.  La  Clinica.  March  31,  1875. — Fournie,  A  contribution  to  the  study 
of  intra-laryngeal  tumors.  Gaz.  des  Hop.  Nos.  67  and  68.  June,  1875. — Burow, 
Amyloid  degeneration  of  laryngeal  tumors,  etc.  Archiv  fiir  klin.  Chirurgie. 
XVin.  2,  p.  24o2.—Kniffht,  On  a  case  of  large  pedunculated  cyst  of  the  epi- 
glottis ;  accidental  rupture ;  no  refilling  after  five  months.  Boston  Med.  and 
Surgical  Journal.  Sept.  9,  1875.— Schrff,  On  the  removal  of  a  laryngeal  polyi^us 
by  the  aid  of  local  ana3sthesia.  Allg.  "Wiener  med.  Zeitung.  Nos.  33  and  34. 
Aug.  17,  1875.— Knight,  Polypi  of  the  left  vocal  cord.  Boston  Med.  and  Surgi- 
cal Joum.  Jan.  6, 1876.— Knight,  Case  of  laryngeal  papilloma.  Ibidem.  Jan.  20, 
1876.— ^fZis,  Cyst  of  the  larynx  in  an  infant.  British  Med.  Journ.  Jan.  15, 1870. 
Isambert,  On  gummy  tumors  of  the  epiglottis.  Annales  de  I'oreille  ct  du  larynx. 
No.  6.  Dec.  31,  187Q.—Ziegler,  Amyloid  tumor  of  the  larynx,  etc.  Virchow's 
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Archiv.  Dec.  9,  1875.— Haslund,  Cases  of  polypus  in  the  larynx.  ITospitals- 
Tidende.  Nov.  3,  1875.— Lfifferts,  A  unique  case  of  prolapse  of  both  ventricles 
of  the  laryn.\  ;  their  removal  by  the  operation  of  tliyrotoniy ;  cure.  N.  Y.  Med. 
Record.  June  3,  1876. — Isambert,  A  contribution  to  the  study  of  laryngeal 
cancer.  Annales  de  I'oreille  et  du  larynx.  Tome  II.  No.  1. — Bailly,  Cancer  of  the 
larynx ;  case  ;  autopsy.  Ibidem.  Tome  II.  No.  2. — Seiler,  Report  of  a  case  of 
fibroid  growth  in  the  larynx.  Pliilad.  Med.  Times.  June  10,  lQ7Q.—Koch,  On 
granulation-growths  and  tumors  of  the  laiynx.  Deutsche  med.  Wochenschrift. 
April  29  ;  May  6,  13,  20. — Dazet,  Primary  cancer  of  the  larynx.  Revue  MGd.  de 
Toulouse.  ]\Iarch,  1876. — Sands,  On  tracheotomy  and  laryngotomy.  Seguin's 
clinical  lectures.  Vol.  II.  No.  7. 


Historical  Sketch. 

The  history  of  neoplasms  within  the  larynx,  and  of  their  suc- 
cessful treatment,  does  not  begin  until  the  sixth  decennium  of  our 
century.  Medical  literature  previous  to  that  time  contains  only 
isolated  observations  of  laryngeal  tumors,  which  were  eitlier  ex- 
tirpated during  life  through  the  mouth  or  by  openmg  the  larynx, 
or  were  found  on  making  autopsies. 

The  first  extirpation  of  a  laryngeal  tumor  is  considered  as 
having  been  performed  by  Koderik,  in  1750,  who  operated,  by 
means  of  what  was  called  a  rosary  [Rosenkranz],  on  a  laryngeal , 
polypus,  situated  high  up  and  capable  of  being  reached  through 
the  mouth.  The  first  description  of  laryngeal  polypi,  which 
caused  death  by  sulfocation  and  were  not  discovered  until  the 
post-mortem  examination,  appears  to  be  that  of  Lieutaud.^ 
Later  observations  of  the  same  kind  were  made  by  Astley  Cooper,' 


'  "In  cadavere  cujusdam  asthmatici  triginta  annorum,  qui  perpetuo  querebatur  de 
quodam  impedimento  in  trachea,  quod  tussi  et  screatu  expellere  saepius  conabatur  et 
morte  subitanea  sublati,  reperitur  quidam  polypus,  variis  radicibus  laryngi  infixus  et 
versus  glottidem  obturamenti  instar  adactus,  unde  sufifocatio  inexpectata."  (Observat. 
63.)  .  .  .  '•  Secto  cadavere  cujusdam  pueri  duodecim  annorum  jamprideni  pht/iimci  et 
inexpectat'v  morte  rapti,  in  propatulum  veniebat  intra  laryngem  corpus  quoddam  poly- 
posum  et  racemosum  tracheae  superiori  parte,  pediculo  unico  et  peculiari  ortum  tra- 
hens  et  hinc  fluctans;  quo  forte  ad  laryngem  repulso  suffocationem  obierat  aeger." 
(Observat.  64.)  Lieutaud,  Historia  anatomico-med.  Lib.  IV.  1767.  Quoted  in  Ehr- 
mann, Histoire  des  polypes  du  larynx.  Strassburg,  1850, 
Quoted  in  M.  Mackenzie  (Growths,  p.  5). 
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Otto,'  Braners  (in  Albers,  1.  c),  Regnoli,'  Ehrmann,  Roki- 
tansky,"  Horace  Green,*  Gurdon  Buck,"  Midcleldorplf,  p^att 
(1.  c),  Albers  (1.  c),  and  others.  Middeidorpff,  in  his  work 
on  tlie  Galvanocautery,  made  a  collection  of  sixty-four  cases 
and  Lewin  added  sixteen  cases  more  to  the  number.  According 
to  this,  the  amount  of  material,  in  the  way  of  laryngeal  pol^^pl 
authenticated  by  literature  in  pre-laryngoscopic  times,  consists 
of  eighty  cases.  But  a  very  small  number  of  these  were  cor- 
rectly recognized  during  life,  and  of  this  number,  again,  but  a 
small  fraction  was  successfully  operated  on. 

The  situation  changed  materially  on  the  introduction  of  the 
laryngoscopic  mirror  into  the  diagnostic-therapeutic  armamenta- 
rium. Not  only  has  the  number  of  observations,  Avithin  a  short 
period  (about  seventeen  years),  exceeded  four-  or  five  fold  the 
sum  of  all  cases  belonging  to  pre-laryngoscopic  times,  so  that 
the  anatomical  character,  the  seat  and  symptoms  of  laryngeal 
tumors  now  belong  to  the  best  known  departments  of  laryngeal 
patholog}^,  but  the  number  of  cures,  through  operative  inter- 
ference, by  the  path  illuminated  by  the  laryngeal  mirror,  has 
become  larger  than  one  would  suppose.  Since  the  first  endo- 
laryngeal  extirpation  of  a  polypus — accomplished  by  the  perse- 
verance of  a  von  Bruns — the  reports  of  favorable  results  follow- 
'  ing  endo-laryngeal  operative  procedures  have  accumulated  more 
and  more,  so  that  a  collection  of  all  the  material  in  these  reports 
is  hardly  any  longer  possible  or  of  profit. 

The  uniformity  in  the  clinical  picture  of  certain  neoplasms 
— for  instance,  the  little  fibromata  of  the  vocal  cords,  and  the 

'  Seltene  Beobachtungen  zur  Anat.  u.  Physiol.  Berlin,  1824.  A  man,  sixty-five 
years  of  ag'e,  after  being  hoarse  for  several  years,  coughed  up  several  "  red  flesh  balls," 
the  largest  as  large  an  a  cherry,  and  finally  died  of  suffocation.  On  post-mortem  exami- 
nation a  number  of  tumors,  of  the  size  of  a  hazelnut,  were  found  attached  to  the  vocal 
cords  by  pedicles  and  obstructing  the  glottis. 

'  Osservazioni  chirurg.  etc.  Pisa,  1836.  Cited  in  Mackenzie.  Re^oli  removed  a  large 
neoplasm  from  the  larynx,  throiigh  the  mouth,  after  previous  tracheotomy. 

3  Zeitschrift  der  k.  k.  Gesellschaft  der  Aerzte  in  Wien.  March,  1851. 

"  Polypi  of  the  LarjTix  and  Oedema  of  the  Glottis.  New  York,  1852.  Trans,  of  the 
Amer  Med.  Association.  1853. 

'  On  the  surgical  treatment  of  morbid  growths  within  the  larynx,  illustrated  by  au 
original  case.    New  York,  1853. 
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almost  invariably  favorable  result,  under  proper  treatment,  of 
tlie  little  operation  for  tlieii-  removal— is  no  doubt  the  reason  why 
the  publication  of  such  cases  has  of  late  become  more  and  more 
rare. 

It  is  an  entirely  different  matter  with  those  forms  of  neoplasm 
which,  on  account  of  their  rarity  as  well  as  their  significance 
for  the  life  of  the  patient,  demand  the  careful  study  of  their 
details.  To  this  class  belong,  among  benignant  growths,  the 
papillomata,  whose  gravity  consists  in  their  extent  and  their 
eminent  disposition  to  relapse  ;  on  the  other  side,  carcinomata 
and  the  more  rare  tumors,  such  as  the  sarcoma,  adenoma,  chon- 
droma, etc.  Here  we  cannot  but  desire,  for  our  information,  the 
further  collection  of  carefully  reported  cases. 

Etiology  and  Pathogenesis. 

Among  the  causes  of  the  development  of  neoplasms  in  the 
larynx,  catarrh  heads  the  list,  so  far  as  benignant  growths  are 
concerned,  and  above  all  chronic  catarrh.  Accordingly  all  the 
injurious  influences  which  may  result  in  laryngeal  catarrh  are  of 
decided  influence  in  the  production  of  laryngeal  polypi.  As 
these  injurious  influences  especially  reach  the  male  sex,  in  conse- 
quence of  its  occupations,  bad  habits,  etc,  so  laryngeal  polypi, 
like  chronic  laryngeal  catarrh,  are  found  much  more  frequently 
among  men  than  among  women. 

M.  Mackenzie  found  among  287  cases  of  laryngeal  neoplasm  (exclusive  of  can- 
cer), from  his  oym.  practice  and  that  of  others,  197  in  males  and  90  in  females; 
furthermore,  11.25  per  cent,  were  among  persons  whose  occupation  led  to  the  intro- 
duction of  dust,  smoke,  and  otlier  irritants  into  the  larynx.  The  mechanical  irrita- 
tions which  the  larynx  experiences  in  occupations  demanding  loud  speaking,  crying, 
the  giving  of  militaiy  commands  (Mackenzie's  "  Out-door  Occupations"),  are  decid- 
edly favorable  to  the  development  of  neoplasms. 

At  the  same  time,  the  greater  liability  of  the  masculine  larynx 

may  perhaps  rest  on  other  grounds  than  those  of  occupation 

alone,  as,  according  to  Causit,  among  forty-two  little  children 

who  suffered  with  laryngeal  neoplasms,  twenty-eight  were  males 

and  fourteen  females. 

VOL.  VII.— 56 
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In  the  matter  of  age,  those  of  the  middle  class  (from  twenty  to 
fifty  years)  are  by  far  the  most  liable. 

The  tabular  collection  of  Mackenzie's  on  this  subject  gives  the  following  figures: 
From  the  1st  to  the  10th  year,  six;  from  the'  10th  to  the  20th,  six ;  20Ui  to  30tli 
twenty-one;  30th  to  40th,  twenty-two;  40th  to  50th,  twenty-eight;  50th  to  60th' 
fourteen  ;  GOth  to  70th  years,  three.  Among  1G3  cases  of  other  authors,  in  which  the 
age  was  noted,  113  (that  is,  68.7  per  cent.)  were  from  the  ages  of  20  to  50. 

The  period  of  early  childhood  was  formerly  regarded  as  pos- 
sessing considerable  immunity.  On  the  other  hand,  Causit  claims 
the  specially  frequent  occurrence  of  laryngeal  polypi  during  the 
first  years  of  life,  and  even  their  occurrence  congenitally.  Ac- 
cording to  M.  Mackenzie's  report,  among  thirty-four  prepara- 
tions of  the  larynx,  falling  under  this  head,  which  he  found  in 
the  various  museums  of  London,  not  less  than  fifteen  were  of 
children  under  twelve  years  of  age.  Among  twenty-four  cases  of 
papilloma,  Oertel  counted  five  under  thirteen  years  of  age. 

Advanced  age  is  decidedly  favorable  to  the  development  of 
cancer  in  the  larynx  ;  still,  in  most  cases,  we  lack  any  plausible 
exislanation  of  why  the  cancer  should  localize  itself  just  in  the 
larynx.  The  statement  of  some  authors  that  here,  too,  mechani- 
cal and  other  irritations  of  the  laryngeal  mucous  membrane  were 
of  influence,  cannot  be  considered  as  applicable,  since  the  voca- 
tions which  bring  with  them  continued  irritation  of  the  larynx 
are  by  no  means  found  to  predominate  among  the  subjects  of 
laryngeal  cancer.  During  younger  years  cancer  is  much  more 
rare. 

Pathology. 

Anatomical  Changes.    Symptoms  and  Diagnosis. 

A. — CONNECTIVE-TISSUE  TUMORS. 

1.  The  Fibroma  papillare,  or  Papilloma,  appears  not  only  to 
occur  the  most  frequently  among  tumors  of  the  connective  tissue, 
but  to  be  the  most  common  amongst  all  the  new-formations 
within  the  larynx,  if  one  may  judge  by  clinical  experience. 
Mackenzie  counts  sixty-seven  papillomata  among  his  one  hundred 
neoplasms,  twenty-nine  of  which  were  confirmed  as  being  such. 
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;  after  extirpation,  by  microscopic  examination.  Aside  from  tlie 
.  exciting  causes — chronic  catarrh,  etc. — anomalies  of  constitution 
;  and  of  blood  composition  (chlorosis,  anaemia,  scrofula,  tubercu- 
losis) during  the  years  of  bodily  development  appear,  according 
to  Oertel,  to  have  a  favorable  influence  on  the  development  of 
papillomata.  The  age  of  childhood  seems  to  possess  a  certain 
predisposition  to  papillomatous  development  (Causit). 

The  vocal  cords,  and  especially  the  anterior  extremities  of  the 
same,  are  the  most  frequent  seat  and  starting-point  of  papillo- 
mata. They  are  more  rarely  found  on  the  epiglottis,  the  false 
cords,  etc.  Their  capacity  for  recurrence  is  very  great.  When 
the  extirpation  of  the  tumors  and  the  destruction  of  the  subjacent 
tissue  in  which  they  originate  is  incomplete,  they  are  generally 
developed  again  with  considerable  rapidity. 

The  development  of  papillary  growths  occurs,  not  only  on 
the  mucous  surfaces  originally  provided  with  papillae,  but,  as  is 
especially  shown  by  Virchow  (Krankhafte  Geschwiilste.  I.  pp. 
334  and  following),  also  in  regions  where  papillary  structure  of 
the  mucous  membrane  is  entirely  lacking.  The  first  step  is  the 
proliferation  of  the  superficial  connective  tissue,  the  development 
of  a  little,  amorphous,  granular  or  homogeneous  nodule,  in 
which  cells  are  not  to  be  recognized  till  later.  As  the  cells 
multiply,  they  gradually  grow  and  put  forth  buds,  Just  as  is 
done  by  preexisting  papillae  (Virchow).    The  capillary  loops  of 


Fio.  17.  Fig.  IS.  Fig.  19. 

Various  papillomata  of  the  larynx.    (After  Oertel.) 


the  papillsB  are  large ;  the  surface  of  the  neoplasm  is  covered 
with  a  thick  layer  of  epithelial  cells.  The  size  and  form  of 
papillary  tumors  are  very  various.  At  first  they  represent  little 
buttons  or  pegs  ;  afterwards  larger,  warty  formations,  or  those 
resembling  a  cock's  comb;  in  case  of  luxuriant  development. 
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huge  growths  similar  to  a  berry,  grape,  or  cauliflower  in  form, 
which  may  partly  or  entirely  lill  the  upper  and  middle,  more 
rarely  the  lower  laiyngeal  cavity. 

The  laryngeal  mirror  usually  gives  quite  satisfactory  informa- 
tion with  regard  to  the  extent  of  the  tumor,  its  point  of  origin,  as 
well  as  the  greater  or  less  degree  of  vascularity  of  the  neoplasm. ' 
The  above  drawings  of  Oertel  may  serve  as  types  of  the  laryngo- 
scopic images. 

According  to  Oertel,  the  laryngoscopic  image  admits  of  our  distinguisliing 
three  different  forms  of  deyelopment. 

The  first  form,  and  the  least  characteristic,  consists  of  light-red  or  dark-red 
tumors,  studded  -with  more  or  less  distinctly  marked  elevations,  the  main  seats  of 
which  are  the  border,  the  under  surface,  or  the  anterior  point  of  union  of  the  vocal 
cords.  They  attain  a  size  varying  from  that  of  a  millet-seed  to  that  of  a  bean,  and 
are  generally  multiple. 

The  second  form  is  that  of  a  vrhitish-gray  tumor  of  distinctly  papillary  structure. 
The  arrangement  of  the  rigid  papillte  of  which  the  growth  consists  is  such  that  the 
larger  groups  are  surrounded  by  smaller  ones.  They  are  almost  invariably 
attached  to  the  vocal  cords  by  a  broad  base. 

The  tliird  form  consists  of  large  reddish  tumors,  resembling  a  grape,  mulberry, 
or  cauliflower,  which  more  or  less  comjjletely  fill  the  upper  laryngeal  cavity,  and 
generally  originate  on  the  false  vocal  cords  or  in  their  vicinity  (also  on  the  epi- 
glottis). The  many-branching  papillae  consist  of  a  connective-tissue  stroma,  rich 
in  cells  and  sap,  and  containing  numerous  thin-walled  capillary  loops. 

The  diagnosis  of  a  papilloma  can  only  be  made  with  certainty 
by  the  laryngoscopic  demonstration  of  the  existence  of  this 
neoplasm  in  the  larynx.  The  remaining  symptoms,  which  are 
of  clinical  importance  in  so  far  as  they  give  occasion  to  laryngo- 
scopic examination,  and  eventually  also  to  energetic  interference 
(tracheotomy),  are,  above  all,  those  of  laryngeal  stenosis.  They 
consist  of  laryngeal  dyspnoea,  which  is  almost  always  mainly 
inspiratory ;  disturbances  of  the  voice  of  various  grades — accord- 
ing to  Oertel,  the  voice  seems  to  be  most  rough  in  the  rigid 
papillomata  of  the  margins  of  the  vocal  cords,  especially  if  they 
extend  far  in  the  long  axis  of  the  cord  ;  finally,  a  tormenting 
disposition  to  cough  and  the  feeling  of  some  foreign  body  sitting 
fast  in  the  throat.  The  seat,  form,  size,  and  mobility  of  the 
papilloma  in  each  individual  case  naturally  determine  the  nature 
and  intensity  of  the  disturbance. 
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Tlie  broad  and  non-pedunculated  papillomata  that  take  root 
I  beneath  the  vocal  cords  may  remain  entu-ely  without  symptoms, 
:  aside  from  those  caused  by  the  primary  chronic  catarrh.  Only 

when,  as  is  often  the  case,  they  are  situated  immediately  below 
'  the  angle  of  union  of  the  vocal  cords,  they  may  cause  disturb- 
:  ances  of  voice  by  being  partly  squeezed  between  the  cords  when 

they  are  brought  into  juxtaposition. 

A  very  instructive  illustration  of  this  was  furnished  me  by  a  manufacturer, 
forty-nine  years  of  age  (Figs.  20  and  21).  He  had  suffered  from  hoarseness  for 
live  years,  and  had  tried,  without  any  permanent  benefit,  the  most  various  springs 
and  l)athing-places  (Reichenhall,  Ems,  Weilbach,  etc.),  and  had  used  all  sorts  of 
inhalations  without  effect.  The  mucous  membrane  everywhere  was  in  a  state  of 
clironic  catarrh. 


Flat  papilloma  beneath  the  vocal  cords.  Fig.  20,  Ou  deep  inspiration.  Fig.  21,  Partly  embraced  between 
the  cords,  in  phonation. 


Papillomata  grow  materially  faster  than  most  other  tumors  ; 
in  particular  does  the  development  of  relapses  after  extirpation 
proceed  with  considerable  rapidity — most  rapidly,  of  course,  in 
the  large,  grape-shaped,  highly  vascular  papillomata,  which, 
according  to  Oertel,  may  appear  again  wdthin  a  few  weeks  after 
the  operation.  At  the  same  time  the  primary  papilloma  seems 
generally  to  require  some  years  for  its  development. 

2.  The  Fibroma,  Fibrous  Polypus  of  the  Larynx,  is  one  of  the 

more  frequent  forms  of  neoplasm  in  the  larynx,  though  far  less 
frequent  than  papilloma.  Mackenzie  found  it  in  eleven  per  cent, 
of  his  cases ;  the  youngest  individual  attacked  was  twenty-seven 
years  old  ;  the  oldest,  fifty-seven.  The  causes  credited  with  its 
production  are  chiefly  chronic  laryngeal  catarrhs  and  frequent 
mechanical  injuries  to  the  vocal  cords,  though  individual  predis- 


Fig.  20. 


Fio.  21. 
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position  may  also  play  some  role  tlierein.  In  contrast  to  the 
influence  of  anomalies  of  blood-composition  in  the  pathogenesis 
of  papillomata,  Oertel  calls  attention  to  the  perfect  health  of 
those  individuals  who  are  affected  with  iibromas. 

The  fibroma  is  very  rarely  multiple,  and  most  frequently 
takes  its  point  of  origin  on  the  vocal  cords.  Anatomically  it 
presents  itself  as  a  little,  generally  pedunculated  tumor,  of  a 
dirty  whitish,  or  reddish,  or  dark-red  color,  sometimes  with  dis- 
tinctly branching  vessels  on  its  surface.  Its  size  seldom  exceeds 
that  of  a  hazelnut,  though  larger  tumors  have  been  observed  in 
rare  cases.  As  to  outward  form,  the  fibroma  is  "usually  roundish 
or  pear-shaped,  smooth  or  ridged.  It  may  be  hard  or  soft  in 
consistence.  Corresponding  with  this,  its  histological  structure 
sometimes  shows  the  characteristics  of  young  and  juicy,  some- 
times of  older,  tense  connective  tissue,  the  greater  or  less  wealth 
in  blood-vessels  harmonizing  with  these  conditions. 

The  growth  of  fibromata  seems  to  be  very  slow;  at  least 
various  authors,  who  have  had  the  opportunity  of  observing 
such  fibrous  polypi  during  several  years,  have  been  able  to  rec- 
ognize but  a  very  slight  increase  in  volume.  So  far  as  present 
observations  go,  fibromata  have  no  tendency  to  relapse. 

The  vocal  cords  by  far  most  frequently  constitute  the  start- 
ing-point of  fibromata — the  upper  as  well  as  the  lower  surfaces 
of  the  cords  furnishing  the  ground  from  which  they  spring.  The 
mobility  of  the  pedunculated  tumors  is  of  course  greater  the 


longer  and  thinner  the  pedicle  is  ;  the  inspiratory  and  expii-atory 
current  of  air  slings  these  pedunculated  tumors  upwards  and 
downwards,  as  is  shown  by  the  laryngeal  mirror.    The  nodular 


Pio.  22. 

Knobbed  connective  tisBue  tumor  on  the  left 
vocal  cord.    (After  Oertel.) 


Fig.  23. 

Connective-tissae  tumor  of  the  size  of  a  hazelnut  on 
the  right  vocal  cord.    (Alter  OerteL) 
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character  of  the  tumors,  which  is  tolerably  frequent,  may  be 
recognized  in  the  accompanying  drawings  of  Oertel,  of  two  dif- 
ferent-sized fibromas. 

I  was  enabled  for  several  years  to  observe  a  fibroid,  larger 
than  a  walnut,  which  was  rooted  to  the  upper  (posterior)  border 
of  the  cricoid  cartilage,  in  the  person  of  a  mechanic  in  Erlangen, 
twenty-two  years  of  age. 

This  tumor  occupied  the  laryngeal  entrance,  in  the  manner  shown  in  the  accom- 
panying picture,  and  yet,  strangely  enough,  it  impeded  breathing  so  little  that  the 
patient  persistently  declined  all  operative  interference.  The  disturbance  to  swallow- 
ing was,  however,  greater,  and  he  was  obliged  to  swallow  very  carefully  in  order  to 
prevent  the  entrance  of  food  (and  especially  of  fluids)  into  the  larynx.  Further- 
more, with  every  act  of  deglutition  the  larynx,  in  addition  to  its  normal  rising, 
made  a  movement  forwards,  inasmuch  as  at  the  beginning  of  swallowing  the  fibroid 
was  crowded  backwards  and  was  hemned  in 
between  the  plate  of  the  cricoid  and  the  ver- 
tebral column  ;  the  larynx,  which  was  thus  to  a 
certain  degree  drawn  up  on  the  tumor,  snapped 
back,  downwards  and  backwards,  at  the  end  of 
each  act  of  deglutition,  with  an  audible  noise. 

As  the  patient  afterwards  died  of  acute  ne- 
phritis, I  had  the  opportunity  of  confirming  the 
fibromatous  nature  of  the  tumor  and  its  point 

of  origin  from  the  upper  border  of  the  plate      Fibroid  at  the  liiryiiu'cul  enlrnnee,  larger 
,  .     . -•        ,.,         ,  t  ,  ,         than  a  waliiul,  ori(riniitiii(;  from  the  upper 

of  the  cricoid  cartilage  (pharyngeal  surface).       posterior  border  of  the  erieoid  cartilage. 

The  functional  disturbances  in  such  cases  are  of  course  essen- 
tially different  from  those  in  tumors  on  or  near  the  vocal  cords. 
The  latter,  especially  those  that  are  pedunculated,  if  of  large 
size,  involve  direct  danger  to  life,  inasmuch  as  they  may  be 
caught  between  the  vocal  cords  and  be  the  means  of  death  by 
suffocation. 

A  patient  of  Lieutaud's — at  the  same  time  remarkable  as  being  one  of  the  oldest 
known  cases  of  laryngeal  polypus — who  had  for  a  long  time  felt  a  firm  body  in  his 
air-tube  and  vainly  labored  to  cough  it  out,  died  suddenly  of  suffocation  on  leaning 
out  of  bed  to  pick  up  a  book  that  had  fallen  to  the  floor. 

Smaller  pedunculated  tumors  are  also  often  caught  between 
the  edges  of  the  vocal  cords  in  plionation,  and  may  thereby 
themselves  receive  a  permanent  impression  if  their  position  and 


888  VON  ZIEMSSEN, — ULCERATIONS  AND  TUMORS  OF  THE  LARYNX 

attachment  (short  pedicle)  is  such  that  they  are  always  pressed 
upon  by  the  vocal  cords  in  the  same  spot,  or  they  may  produce 
a  permanent  impression  on  the  vocal  cord  of  the  opposite  side. 

Fibromas  with  a  longer  pedicle  are  only  occasionally  caught 
during  the  act  of  phonation  ;  they  are  generally  thrown  out 
on  to  the  upper  surface  of  the  vocal  cords  by  the  expiratory 
stream,  and  remain  there  till  the  next  inspiration  which  draws 
them  downwards  again. 

The  accompanying  laryngoscopic  images  (Figs.  25  and  26),  which  I  obtained 
from  a  man  thirty-six  years  of  age,  shows  a  polypus  which  was  rooted  by  a 
broad  pedicle  below  the  left  vocal  cord,  sinking  down  between  the  vocal  cords  on 
inspiration  and  resting  upon  them  during  phonation.  The  impression  made  on  the 
corresponding  point  of  the  edge  of  the  right  vocal  cord  disappeared  a  few  months 
after  I  bad  extirpated  tiie  polypus. 


Fig.  25.  FlG.  26. 

Pedunculated  fibronni  attached  to  the  lower  surface  The  same  fibroma  during  phonation. 

of  the  left  vocal  cord,  an  been  during  inspiration. 

Quite  similar  pictures  are  given  by  von  Bruns  (Atlas,  Plate  VII.  Figs.  10  and  18), 
Lewin,  Tiirck,  and  others.  Von  Bruns'  Case  1,  which  has  attained  historical  reputation 
by  being  the  first  joolypus  extirpated  through  the  laryngeal  entrance  (July,  1861), 
belongs  in  the  same  category  (Atlas,  Plate  VII.  Pigs.  1  to  3).  It  was  a  large  pear- 
shaped  polypus  which  was  attached  by  a  broad  pedicle  below  the  left  vocal  cord. 

The  disturbances  of  the  vocal  cords  vary  very  much,  accord- 
ing to  the  seat,  mobility  and  size  of  the  fibroma,  but  are  never 
entirely  wanting  when  the  fibroma  is  situated  in  the  neighbor- 
hood of  the  glottis,  if  for  no  other  reason,  because  the  tumor 
maintains  the  mucous  membrane  for  quite  a' distance  around  in 
a  state  of  catarrhal  irritation,  which  is  liable  to  acute  exacerba- 
tions through  comparatively  slight  injuries  (prolonged  talking, 
taking  cold).  Little  neoplasms  may,  nevertheless,  be  tolerated 
for  years,  even  by  those  whose  professions  oblige  them  to  talk 
(teachers,  clergymen),  without  occasioning  any  special  incon- 
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wenience — only  that  the  voice,  even  in  favorable  cases,  is  rough, 
1  hoarse,  and  rattling,  by  reason  of  the  polypus  touching  the  vocal 
.  cords  during  the  movements  of  phonation,  and  readily  breaks 
into  a  falsetto  by  the  formation  of  nodal  points. 

Relapses  do  not  seem  to  occur  after  the  extirpation  of  libro- 
!  mata. 


3.  Mucous  Polypi  and  Cystic  Tumors  are  not  exactly  frequent 
in  the  larynx.     They  take  root  in  the  ventricle  of  Morgagni,  by 

preference,  being  attached  by  a  broad 
base.  Growing  gradually,  they  may 
protrude,  as  cystic  polypi,  far  into  the 
calibre  of  the  upper  laryngeal  cavity. 
Virchow  (Krankliafte  Geschwiilste,  I. 
p.  246)  gives  a  picture  of  such  a  pedun- 
culated cystic  polypus.  The  follicular 
cyst,  which  von  Bruns  (Laryngoskopie, 
XII.  Beobachtung,  Atlas,  PI.  VII., 
Figs.  34  and  35)  describes  and  pictures,  comes  under  the  same 
category.  (This  also  took  its  origin  in  the  ventricle  of  Morgagni.) 
The  same  is  true  of  Gerhardt's  colloid  tumor  of  the  vocal  cord, 
Schroetter's  and  Mackenzie's  cystic  tumors  of  the  epiglottis,  and 
others. 


Mucous  cyst  of  the  ventricle  of  Mor- 
gagni.   (After  von  Bruns.) 


Fio.  28.  Fio.  29. 

Cystic  tumors  of  the  epiglottis.  (After  Mackenzie.) 


Mucous  polypi  and  follicular  cysts  appear  to  grow  slowly 
and  seldom  attain  any  considerable  size,  so  that  the  functional 
disturbances  caused  by  them  are  generally  insignificant  and  con- 
fined to  hoarseness.  When  incised,  they  slowly  empty  their 
more  or  less  thickened  contents.  Their  tendency  to  relapse, 
contrary  to  that  of  nasal  mucous  polypi,  appears  to  be  very 
slight.    A  free  incision  and  subsequent  thorough  cauterization 
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of  the  interior  of  wliat  is  left  of  tlie  tumor,  seems  pretty  cer- 
tain to  prevent  a  relapse. 

4.  Myxoinata  appear  to  be  extremely  rare  within  the  larynx. 
One  tumor,  extirpated  by  von  Bruns  (Kehlkopfpolypen,  p.  17), 
was  pronounced  by  Schiippel  to  be  a  Myxoma  hyalinum.  Mac- 
kenzie observed  a  similar  case  (Growths,  p,  48), 

5.  Lipomata  seem  to  be  the  most  rare  of  laryngeal  growths. 
Only  one  authentic  observation  of  this  kind  exists :  that  of  von 
Bruns  (Kehlkopfpolypen,  p,  84),  who  extirpated  a  large  (prob- 
ably congenital)  lipoma  in  a  patient  twenty-live  years  of  age,  by 
the  galvano-cautery.  The  tumor  was  microscopically  examined 
by  Schiippel,  and  pronounced  a  lipoma. 


B. — CARCINOMA. 

Cancer  occurs  tolerably  often  within  the  larynx,  in  com- 
parison to  other  neoplasms,  being  most  frequently  primary  and 
conhned  to  the  larynx.  More  rarely  it  appears  secondarily, 
extending  to  the  larynx  from  the  tongue,  pharynx,  oesophagus 
or  trachea.  The  number  of  cases  hitherto  made  public  of  pri- 
mary laryngeal  cancer — for  it  is  of  this  only  that  we  will  here 
speak — is  already  pretty  large.  I  have  found  ninety-six  cases  in 
all ;  still  this  may  not  exhaust  the  list.  Ten  of  these  were 
observed  by  myself. 

We  are  entirely  in  the  dark  as  to  the  causes  of  the  occurrence 
of  cancer  in  the  larynx.  In  only  one  case  (that  of  Demarquay, 
in  Blanc,  Obs,  4)  did  a  traumatic  injury — fracture  of  the  thyroid 
cartilage  from  an  attempt  at  strangling — precede  the  neoplasm 
by  several  months. 

As  in  the  development  of  cancer  generally,  so  here  also,  age 
produces  a  material  influence.  Although  laryngeal  cancer  may 
occur  at  any  age,  still  the  more  advanced  periods  of  life  are  far 
more  liable  thereto  than  younger  ones.  Among  seventy-six  cases 
in  which  the  age  was  noted,  I  found 
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From  1  to  9  years  of  age   3  cases. 

"  10  "  19     "        "    3  " 

"  20  "  29     "        "    2  " 

"  30  "  39     "        "    12  " 

"  40  "  49     "        "    12  " 

"  50  "  59     "        "    19  " 

"  60  "  69     "        "    20 

"  70  "  79     "        "    5  " 


As  regards  sex,  a  very  considerable  majority  are  o£  the  male 
sex.  Among  seventy-eight  patients  in  my  list,  in  whom  the  sex 
is  given,  sixty-two  were  males  and  only  sixteen  females. 

No  special  influence  can  be  assigned  to  any  calling  in  life. 
In  the  list  of  cases,  persons  of  every  possible  calling  are  to  be 
found,  no  one  predominating. 

Among  the  different  forms  of  cancer,  the  epiilielial  form  is 
by  far  the  most  frequent.  In  sixty-eight  cases  on  my  list,  in 
which  the  form  of  cancer  was  distinctly  stated,  fifty-seven  were 
epithelial,  nine  encephaloid  and  scirrhous,  and  two  villous. 

The  seat  of  cancer  is  almost  invariably  the  upper  and  middle 
portion  of  the  laryngeal  cavity.  It  may  originate  in  any  part  of 
this  region,  though  the  vocal  cords  and  the  ventricle  of  Morgagni 
seem  to  be  the  favorite  points  whence  the  evil  spreads  to  the 
neighboring  parts,  upwards,  especially  to  the  false  vocal  cords 
and  the  aryteno-epiglottidean  folds.  The  special  liability  of  the 
vocal  cords  cannot,  as  yet,  be  proved,  statistically,  as,  of  the 
entire  number  of  cases  of  laryngeal  cancer  observed,  a  number  in 
itself  not  large,  only  those  can  be  utilized  for  this  purpose 
which  were  observed  from  the  beginning,  and  in  which  the  start- 
ing-point of  the  cancer  was  established.  The  number  of  these 
cases  is,  at  present,  however,  too  small  to  be  of  any  value.  Far 
more  numerous  are  the  instances  in  which  definite  information  is 
given  as  to  whether  the  cancer  was  of  the  right  or  left  side  or  of 
both  sides,  multiple,  or  situated  on  the  epiglottis  alone.  Among 
eighty-two  such  cases,  we  find  the  cancer  situated 


On  the  right  side   17  times. 

On  the  left  side   19  " 

On  both  sides,  or  multiple   33  " 

On  the  epiglottis  alone   13  " 
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The  neoplasm  either  stands  out,  from  the  beginning,  above 
the  level  of  the  surrounding  tissue,  as  a  sharply  defined  tumor 
or  appears  more  as  a  diffuse  infiltration  of  the  submucous  layer 
as  a  uniform  or  nodular  intumescence  of  the  soft  parts,  early 
interfering  with  the  functions  of  the  muscles,  the  cartilages,  and 
the  vocal  cords,  and  narrowing  the  glottis. 

As  to  their  histological  structure,  the  above-named  forms  of 
cancer  show  no  deviation  from  the  characteristics  belonging  to 
them  when  found  in  other  localities. 

The  extent  of  the  neoplasm,  and  the  destruction  caused 
thereby,  may  become  very  considerable  if  life  is  sufficiently  pro- 
longed, especially  if  the  danger  of  stenosis  of  the  glottis  is 
removed  by  an  early  opening  made  into  the  upper  air-passages. 
Not  only  the  soft  parts,  but  the  cartilages  too,  are  finally  de- 
stroyed, either  by  the  neoplasm  itself  or  by  the  perichondritis 
excited  thereby,  which  itself  may  again  lead  to  extensive  abscess- 
formation,  necrosis  of  the  cartilages,  and  a  breaking  through, 
outwards  or  inwards. 

In  the  case  of  Desormeaux,  in  whicli,  after  the  early  performance  of  laryngot- 
omy,  life  was  maintained  for  over  three  years  by  the  repeated  extirijation  of  the  neo- 
plasm, as  it  relapsed,  through  the  wound,  post-mortem  examination  showed  almost 
complete  destruction  of  the  soft  parts  and  the  cartilaginous  framework  of  the 
larynx,  especially  its  posterior  portion,  so  that  the  cavity  of  the  larynx  opened,  by 
a  wide  mouth,  into  the  oesophagus  ;  tlie  ujjper  tracheal  rings  also  were  destroyed, 
and  only  the  epiglottis  remained  intact.  At  the  same  time  there  was  no  trace  of 
infiltration  of  the  lymphatic  glands,  neither  was  there  any  actual  cancerous  cachexia. 

In  a  case  observed  by  me,  in  which  life  was  maintained  for  nine  months  after 
tracheotomy,  the  neoplasm  crowded  far  into  the  trachea,  so  that  finally,  as  in  the 
case  of  Desormeaux,  the  introduction  of  the  tracheal  canula,  when  it  was  removed 
to  be  cleared,  was  rendered  quite  difficult  by  the  presence  of  the  neoplasm. 

As  a  general  rule,  the  ichorization  of  a  cancer  does  not  occur 
till  pretty  late.  The  same  is  true  of  the  infiltration  of  the  nearest 
lymphatic  glands  situated  on  the  inner  border  of  the  sterno-mas- 
toid  muscle  and  beneath  it.  Generally,  one  single  or  several 
isolated  hard  glands  appear  at  the  side  of  the  larynx  after  the 
cancer  has  existed  for  ten  or  twelve  months,  often  even  later: 
indeed,  in  some  cases  no  infiltration  of  the  lymphatic  glands  takes 
place. 
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I  have  found  five  such  cases  (among  the  above  ninety-six)  in  which  special  men- 
tion was  made  of  the  absence  of  any  swelling  of  the  lymj^hatic  glands.  But  perhaps 
they  occur  more  frequently  tlian  might  appear  from  this,  as  the  presence  of  swollen 
lymphatics  is  only  noted  in  seventeen  cases. 

At  all  events,  the  early  involvement  of  the  lymphatic  glands — 
say  within  the  first  six  months — is  among  the  exceptions,  a  fact 
which  is  of  great  importance  in  the  diagnosis  of  laryngeal  cancer. 

If  the  cancer  is  partly  or  entirely  extirpated — which  has  been 
done  repeatedly,  both  through  the  mouth  and  by  laying  open 
the  larynx — the  neoplasm  pretty  certainly  recurs  after  weeks  or 
months.  Metastasis  to  other  organs,  however,  does  not  seem  to 
occur,  or  to  be  very  exceptional,  even  on  repeated  extirpation 
and  relapse  of  the  growth.  To  judge  by  the  few  observations 
thus  far  on  hand,  total  extirpation  of  the  larynx  does  ncTt  appear 
to  prevent  a  relapse  in  the  neighborhood. 

SyTivptoms^  Diagnosis,  Course,  and  Duration. 

By  far  the  most  constant,  the  earliest  and  the  most  lasting  of 
the  symptoms  of  laryngeal  cancer,  is  Jioarseness.  It  generally 
precedes  the  other  symptoms  for  a  long  time,  sometimes  for 
years. 

In  four  cases  in  my  collection  the  hoarseness  existed  for  three  years  before  the 
supervention  of  severer  symptoms;  in  one  case,  four  years;  in  two  cases,  five  years; 
and  in  one  case  the  patient  had  been  hoarse  for  twenty-six  years.  A  j^rodromal 
hoarseness  of  from  one  to  two  years  seems  to  be  the  rule. 

Other  early  symptoms  are  pain  in  the  larynx,  or  in  the  depth 
of  the  pharynx.  This  often  shoots  out  into  the  depths  of  one  or 
the  other  mr,  a  manifestation  which,  according  to  my  observation, 
may,  under  some  circumstances,  be  of  weight  in  making  a  differ- 
ential diagnosis. 

The  complaint  of  darting  or  piercing  pains  in  the  ear  was  made  to  me  six  times 
in  my  ten  cases,  in  part  si)ontimeously  and  in  part  upon  questioning,  and  indeed  a 
few  times  in  the  absence  of  uU  other  pain  in  the  larynx  or  pharynx.  In  literature,  I 
find  ear-ache  reported  only  three  times ;  it  is  possible  that  it  would  have  been  found 
oftener  if  inquiry  had  been  pointed  directly  towards  it.  In  view  of  the  difficulty  of 
the  diagnosis  of  laryngeal  cancer,  at  the  beginning,  the  presence  of  ear-ache  might 
serve  as  a  positive  argument  in  favor  of  cancer,  at  least  in  view  oC  the  experience  that 
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it  is  but  rarely  met  with  in  other  affections  of  tlie  larynx,  excepting,  of  course,  ul- 
ceratlons.  More  numerous  investigations  directed  to  this  point  will  have  to  estaljhsli 
the  question  of  whether  the  significance  really  belongs  to  this  symptom,  whicli  I  am 
at  present  disposed  to  attach  thereto.  For  that  matter,  I  have  found  ear-ache  a  few 
times  also  in  carcinoma  of  the  oesophagus,  seated  high  up  (behind  or  under  the  cri- 
coid cartilage),  with  constriction  of  the  inferior  laryngeal  nerve. 

I  believe  wo  may  attribute  the  pain  shooting  out  to  the  ear  of  the  affected  side 
to  an  irradiation  of  tho  irritation  caused  hj  the  neoplasm  in  the  sensitive  fibres  of 
the  superior  laryngeal  nerve  upon  the  auricular  branch  of  the  pneumogastric. 

Sometimes  diminution  of  strength,  and  emaciation  show  them- 
selves pretty  early. 

In  chronological  order,  the  manifestations  of  laryngeal  ste- 
nosis are  usually  the  next  to  appear.  Laryngeal  dj'-spnoBa,  at 
first  insignificant  and  only  appearing  on  considerable  exertion, 
afterwards  caused  by  every  movement,  finally  becomes  perma- 
nent, and  generally  shows  itself  more  distinctly  when  the  patient 
is  lying  on  his  back  than  in  the  upright  posture — sometimes 
growing  worse  (especially  at  night),  and  again  diminishing. 

It  soon  becomes  inevitable,  in  order  to  save  the  patient  from 
suffocation,  to  make  an  opening  into  the  upper  air-passages.  In 
the  majority  of  the  cases  observed  to  the  end,  laryngo-tracheot- 
omy  was  performed.  Among  the  ninety-six  cases  of  my  collec- 
tion there  are  thirty-eight  in  which  the  opening  of  the  upper  air- 
passages  was  undertaken,  by  one  method  or  another.  In  a  large 
number  of  cases  the  indefiniteness  of  the  reports  leav6s  us  in 
doubt  as  to  whether  an  operation  may  not,  after  all,  have  been 
performed  at  last. 

If  the  disease  is  situated  high  up  (epiglottis,  aryteno-epi- 
glottidean  folds),  difficulty  of  swallowing  supervenes  early,  espe- 
cially pain  on  swallowing  and  strangling.  The  same  is  true  of 
liemorrhages,  sometimes  abundant,  sometimes  confined  to  bloody 
discoloration  of  the  mucus  expectorated.  As  the  cancer  breaks 
down  on  its  surface,  the  hemorrhages  are  more  frequent.  The 
blood  is  mixed  with  pus  or  ichorous  fluids,  is  fetid,  and  the 
breath,  too,  becomes  foul.  Single  lymphatic  glands  at  the  inner 
border  of  the  sterno-mastoid  muscle  swell,  and  the  cancerous 
cachexia  shows  itself. 

The  manifestations  of  secondary  'perichondritis,  if  they  ap- 
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pear  early,  may  materially  alter  the  picture  of  disease.  The 
breaking  through  of  abscesses,  outwards,  with  subsequent  pro- 
fuse suppuration,  may  consume  the  vital  forces  more  rapidly 
than  the  cancer  alone  would  have  done. 

Laryngoscopic  examination  seldom  shows  very  characteristic 
conditions  at  the  beginning,  especially  in  those  cases  in  which 
diffuse  cancerous  infiltration  into  the  submucous  tissue  produces 
a  uniform  intumescence  of  the  soft  parts,  with  strong,  vascular  in- 
jection of  the  mucous  membrane.  If  the  signs  of  perichondritis 
are  early  added  to  this,  there  may  be  great  difficul  ty  in  establish- 
ing the  differential  diagnosis  between  primary  perichondritis  and 
primary  cancer  with  secondary  perichondritis.  The  recognition 
of  cancer  is  easier  when  it  appears  in  single  nodules  and  ulcerates 
early,  as  is  apt  to  be  the  case  in  the  encephaloid  form.  But 
here,  too,  it  is  easy  to  confound  the  condition  with  syphilitic 
gummata,  especially  when  it  is  well  known  that  syphilis  previ- 
ously existed,  even  if  extensive  ulceration  has  already  taken 
place. 

The  question  is  most  simple  in  the  circumscribed  cancroid  of 
the  vocal  cords.  If  a  tolerably  circumscribed  neoplasm  appears 
at  this  point,  in  a  senile  individual,  after  long-continued  hoarse- 
ness or  aphonia ;  if,  furthermore,  there  is  pain  in  the  ear  of  the 
corresponding  side,  laryngeal  stenosis,  emaciation,  and  loss  of 
strength, — then,  even  without  swelling  of  the  lymphatic  glands, 
which,  as  stated  above,  does  not  generally  arise  till  late  and  is 
but  slight,  the  diagnosis  of  carcinoma  may  be  made,  with  toler- 
able certainty,  from  the  start.  This  is  particularly  true  if  the 
neoplasm  shows  ichorization  on  its  surface,  and  the  symptoms  of 
laryngeal  stenosis  of  a  higher  grade  than  is  ordinarily  encoun- 
tered in  benign  neoplasms  of  similar  size. 

If  the  process  has  advanced  further,  if  the  intumescence  is 
very  considerable,  if  there  are  extensive  ulcerations  within  and 
enlarged  lymphatic  glands  without,  the  diagnosis  is  no  longer 
difiicult.  Neoplasms  and  destruction  appearing  at  the  same  time 
in  the  pharynx  or  oesophagus,  of  course  still  further  confirms  it. 

Laryngoscopic  inspection  gives  such  various  pictures,  accord- 
ing to  the  seat,  extent,  and  histological  composition  of  the 
neoplasm,  that  it  is  impossible  to  introduce  typical  images.  I 
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content  myself  with  giving  two  laryngoscopic  images,  out  of  my 
own  practice,  together  with  reports  of  the  cases,  one  of  which 
was  an  epitlielial  carcinoma  of  the  right  vocal  cord  (about  one 
year  after  its  beginning),  the  other  an  epithelial  carcinoma  of 
the  left  vocal  cord  and  ventricle  of  Morgagni,  with  perichon- 
dritis. (Compare  Cases  2  and  3  of  my  article,  mentioned  above, 
in  the  Deutches  Arcliiv  f.  klin.  Medicin, 


H.  A.,  fifty-eight  years  old,  foreman  in  a  factory,  admitted  to  the  Medical  Clinic 
at  Erlangen,  Dec.  2,  1873,  has  for  the  past  three  years  found  his  voice  to  fail  in 
loud  calling  and  continuous  speaking ;  for  a  year  p'ast  has  been  hoarse,  and  has 
had  occasional,  and  of  late  more  lively,  painful  tickling  in  the  right  ear ;  still 
more  recently  dyspnoea  on  making  an  exertion — for  instance,  on  climbing  stairs. 
Emaciation  and  diminution  of  strength  are  very  insignificant  and  have  not  been 
observed  till  lately.  Twelve  days  before  admission  had  a  severe  attack  of  dyspnoea 
lasting  two  hours,  which  has  left  a  continued  though  moderate  difficulty  of  breath- 
ing, which  is  aggravated  by  the  air  of  a  hot  room  and  -when  lying  on  the  back. 

On  admission  the  patient  was  moderately  lean,  not  cachectic,  almost  voiceless, 
breathing  with  laryngeal  stridor.  Laryngoscopic  examination  showed  a  cauliflower 
growtli  on  the  right  vocal  cord,  advancing  pretty  far  into  the  cavity  and  crowding 
the  right  vocal  cord,  at  its  anterior  extremity  over  towards  the  left.  (Compare  Fig. 
30.) 

The  second  night  after  admission  the  dyspnoea  increased  to  the  point  of  threat- 
ening suffocation,  and  demanded  the  immediate  performance  of  tracheotomy.  This 

was  done  by  Prof.  Heineke,  followed  by  the 
best  of  results.  Seven  weeks  afterwards  the 
patient  was  dismissed  to  his  home,  still  wear- 
ing the  canula.  Four  weeks  later  he  returned, 
requesting  the  performance  of  a  radical  opera- 
tion. On  the  26  th  of  February,  1874,  the  larynx 
was  laid  open,  and  the  neoplasm  was  scraped 
out  with  a  sharp  scoop.  It  was  found  to  have 
Epithelial  carcinoma  of  the  right  vocal  cord,  entirely  destroyed  the  right  vocal  cord,  ilicro- 
about  one  year  old.  scopic  examination  showcd  it  to  be  epithelial 

carcinoma.    On  the  18th  of  March,  the  wound  was  cicatrized.    On  the  25th  the 
patient  was  discharged. 

Eight  months  after  the  operation  (the  28th  of  October)  the  patient  returned, 
with  relapse.  A  large  growth  had  pushed  its  way  through,  in  front,  and  lay  upon 
the  thyroid  cartilage,  like  an  ichorous  fungus.  The  glands  of  the  neck  were 
infiltrated.  The  entire  upper  portion  of  the  laryngeal  cavity  now  seemed  occupied 
by  the  tumor,  into  which  the  entire  posterior  wall  of  the  larynx  was  now  merged. 
On  the  17th  of  November,  the  second  removal  of  the  tumor,  by  scraping  it  out, 

i 
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nwas  undertaken,  but  could  not  be  completely  carried  out  on  the  posterior  wall.  The 
^growth  returned  in  the  thu-d  week  after  the  operation. 

Death  took  place  on  the  33d  of  December,  1874,  two  years  after  the  beginning 
J  of  hoarseness. 


Gottfried  S.,  age  fifty-tive,  a  gentleman  from  Fiirth,  was  received  into  the  Medi- 
•cal  Clinic  at  Erlangen  on  the  31st  of  May,  1872.  He  had  previously  always  been 
well,  being  seized  fifteen  months  before  with  hoarseness,  and,  as  he  stated,  in  conse- 
quence of  taking  cold,  the  attack  coming  on  during  one  night,  so  that,  while  the 
evening  before  he  could  S2Jeak  in  a  loud  voice,  he  awakened  the  next  morning  en- 
tirely hoarse.  This  hoarseness,  it  is  true,  sometimes  improved,  but  never  disappeared 
altogether,  and  had  increased  of  late  to  complete  loss  of  voice.  Aside  from  this, 
until  within  four  weeks,  the  patient  had  made  no  complaint,  especially  not  of  any  pain 
or  swelling  about  the  neck  or  in  tlie  throat,  and  considered  himself  perfectly  well. 
Within  four  weeks,  however,  there  had  been  difliculty  of  breathing,  which  had 
gradually  increased,  and  produced  suffocative  attacks ;  furthermore,  the  patient  had, 
within  six  weeks,  oljserved  a  painless  swelling  on  the  left  side  of  the  larynx.  There 
was  no  emaciation  nor  loss  of  strength. 

Present  condition :  The  man  is  very  corpulent,  and  does  not  look  cachectic. 
There  is  passive  hypersemia  about  the  head  and  serious  laryngeal  dyspnoea.  To  the 
left  of  the  larynx  there  is  a  tense  iniiltration  of  the  soft  parts,  of  the  size  of  a  wal- 
nut, penetrating  into  the  depths.  Puncture  of  the  tumor,  at  its  soft  middle  portion, 
yields  no  pus,  only  bloody  serum.  Laryngoscopic  inspection  reveals  a  flat,  ulcerating 
neoplasm  in  the  place  of  the  left  vocal  cord,  serious  stenosis  of  the  glottis  and  in- 
flammatory Qjdema  of  the  left  false  cord,  the  soft  parts  about  the  left  arytenoid  car- 
tilage, and  the  left  aryteno-epiglottidean  fold.  The  conditions,  otherwise,  are  en- 
tirely negative.    No  fever. 

In  the  course  of  the  next  few  days,  the  patient  coughed  up  bloody  mucus.  The 
dyspnoea  varied  much  in  intensity,  was  greatest  at  night,  accompanied  by  somno- 
lency and  cyanosis.  On  the  21st  of  June,  after 
an  absence  of  several  days,  the  patient  returned 
to  the  hospital,  looking  very  badly  and  in 
great  dyspnoea.  As  it  was  now  no  longer  the 
flat  carcinoma  of  the  left  cord,  but  the  perichon- 
dritis of  that  side,  or  rather  the  oedema  caused 
thereby,  which  seemed  to  produce  the  dyspnoea, 
the  tumor  found  on  the  left  side  of  the  neck, 
alongside  of  the  larynx,  was  incised,  and  on  Epithelial  cfticinoma  of  the  left  vocal  cord, 

J      I  '  with  secondary  lary  ngeal  penchondritis. 

reaching  the  depth  of  an  inch  a  large  amount 

of  chocolate  colored,  fetid  ichor  was  evacuated.  Great  relief,  and  entire  cessation 
of  dyspnoea  followed  at  once.  But  within  a  few  hours  later  (eleven  o'clock  at  night) 
severe  dyspnoea  returned,  as  well  as  an  escape  of  fluid-blood  by  the  canula,  and 
clotted  blood  by  the  mouth.  The  immediate  ])erformance  of  tracheotomy  (which 
he  had  hitherto  refused)  failed  to  prevent  the  fatal  termination. 
VOL.  VIL— 57 


Fig.  31, 


898  VON  ZIEMSSEN. — UL0ERATI0N8  AND  TUMOKS  OF  TUE  LAKYNX 

Post-mortem  (by  Prof.  Zenker)  on  the  22d  of  June,  at  7  a.m.  JJiaynods  on 
the  Gadavei- :  Carcinomatous  ulcer  of  the  larynx  ;  oedema  of  the  glottis;  caries  of  the 
ossified  cricoid  and  tliyroid  cartilages.  Large  ichor-cavity,  with  hemorrliagic  con- 
tents, on  tlic  left  side  of  the  neck.  Parietal  thrombus  of  tlie  left  internal  ju'^uhir 
vein.  Emphysema  of  tlie  lungs.  Small  pneumonic  infiltration  of  tlie  lower  lobe  of 
the  left  lung.    Slight  sclerosis  of  the  aorta.    General  adiposis. 

That  passage  in  the  report  of  the  post-mortem  referring  to  tlie  neck,  is  here  given 
in  extenso.  Tracheotomy  wound.  Further,  on  the  left  side  of  the  neck,  a  second 
incision,  through  which  one  reaches  a  wide,  irregularly  bounded  cavity,  reaching 
upward  to  the  roof  of  the  tongue  and  filled  with  blood-clots.  Larynx  and  trachea 
crowded  over  towards  the  right.  The  epiglottis  transformed,  by  enormous  oedema- 
tous  swelling,  into  a  thick,  translucent  roll ;  the  a3dema,  furthermore,  extends  to  the 
raucous  membrane  of  the  oesophagus  and  to  the  left  aryteno-epiglottidean  fold.  The 
glottis  is  very  greatly  narrowed  and  slit-shaped.  After  laying  open  the  larynx,  the 
left  half  is  seen  to  be  occupied  by  an  irregular  tumor,  beginning  above  in  the  pouch 
of  Morgagni,  and  being  from  eight-tenths  of  an  inch  to  a  little  over  an  inch  in 
diameter.  The  edge  of  the  ulcer  is  elevated,  in  pai-t  consisting  of  coarse  pairillte, 
and  in  part  simply  thrown  into  hillocks.  The  base  of  the  ulcer  is  very  deep,  covered 
with  the  remains  of  villous  tissue.  The  cricoid  and  thyroid  cartilages  are  to  a  great 
degree  ossified,  a  large  portion  of  the  bony  substance  to  the  left  being  in  part  the 
seat  of  carious  destruction,  and  in  part  infiltrated  with  a  grayish-red,  purulent 
mass.  The  tracheal  mucous  membrane  is  darkly  injected,  and  of  a  slate  color. 
The  bronchi  are  occupied  by  larger  blood  clots. 

The  following  case,  wliicli  came  under  my  observation,  may- 
serve  to  illustrate  the  difficulties  which  may  attend  the  diagnosis, 
under  some  circumstances,  and  also  go  to  prove  that  ear-ache 
may  occur  with  any  laryngeal  ulceration. 

H.  A.,  age  sixty-eight,  a  capitalist  f  rom  Niimberg,  given  to  a  cheerful  enjoyment  of 
life  and  noted  for  his  loquacity,  has  for  some  months,  without  any  demonstrable  cause, 
experienced  a  pain  in  the  upper  half  of  the  right  thyroid  cartilage,  which  radiates 
towards  the  right  ear,  and  torments  him  day  and  night,  being  accompanied  by  a 
great  disposition  to  swallow  and  an  abundant  and  troublesome  production  of  mucus. 
Of  late  there  has  been  entire  loss  of  appetite,  emaciation,  and  loss  of  strength, 
hoarseness,  and  signs  of  laryngeal  stenosis.    He  positively  denies  previous  syphilis. 

On  examination,  the  patient  appears  lean  and  pale  but  not  cachectic,  has  a  small, 
soft  pulse,  moderate  hoarseness,  constant  pain,  a  tormenting  desire  to  swallow,  in 
the  region  of  the  right  upper  border  of  the  thyroid  cartilage.  There  is  moderate 
stridor  on  deep  inspiration.  No  swelling  of  the  lymphatic  glands.  Laryngoscopic 
examination  shows  a  moderate-sized  ulcerated  surface  on  the  right  margin  of  the 
■epiglottis,  and  in  the  right  sinus  pyriformis,  serious,  tumor-like  intumescence  of  the 
right  false  cord,  so  that  the  right  vocal  cord  is  completely  covered  by  it  and  the 
glottis  appears  somewhat  narrowed.    The  mucous  membrane  of  the  lai^nx  and  the 
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neigliboiing  parts,  on  the  right,  is  colored  deep  red  and  swollen.  The  surface  of  the 
ulcer  is  covered  with  an  abundant  muco-purulent  secretion.  No  other  anomalies  to 
be  found  in  the  larynx,  pharynx,  or  mouth,  especially  none  leading  to  the  suspicion 
of  syphilis.    No  struma. 

Although  I  almost  always  found  myself  compelled,  by  the  laryngoscopic  con- 
dition, the  advanced  age,  the  pain,  the  stridor,  etc.,  to  pronounce  it  a  carcinomatous 
ulcer,  yet,  for  the  sake  of  safety,  I  ordered  iodide  of  j)otassium  internally  and  a 
solution  of  chlorate  of  potassa  as  a  gargle. 

After  three  weeks'  use  of  the  iodide  of  potassium  the  condition  was  materially 
improved,  the  ulcer  almost  healed.  The  injection  and  swelling  of  the  soft  parts 
had  nearly  disappeared,  the  pain  and  desu-e  to  swallow  were  reduced  to  a  minimum, 
appetite  had  returned,  and  the  appearance  and  freshness  of  the  patient  were  about 
normal.  After  four  weeks'  further  use  of  the  iodide  evei-y  anomaly  had  disap- 
peared, except  an  insignificant  cicatricial  defect  on  the  right  border  of  the  epi- 
glottis. 

Further  observation,  extending  over  nine  months,  showed  that  neither  a  relapse 
nor  any  other  deviation  from  health  occm-red  in  the  patient  during  that  time. 

After  tlie  brilliant  results  following  tlie  use  of  iodide  of  potas- 
sium, one  cannot  doubt  in  this  case,  that,  in  spite  of  all  the  decla- 
rations of  the  patient,  we  were  dealing  with  a  late,  isolated  out- 
break of  syphilis  in  the  larynx  and  pharynx.  Cases  of  this  kind 
seem  to  justify  the  advice  to  try  the  use  of  iodide  of  potassium 
in  every  case  in  which  the  diagnosis  is  at  all  doubtful,  espe- 
cially with  regard  to  distinguishing  between  carcinoma  and 
syphilis. 

The  course  of  laryngeal  carcinoma  is,  in  general,  very  slow. 
Li  twenty-eight  cases  in  which  accurate  information  was  given 
with  regard  to  the  duration  of  the  entire  disease,  it  lasted 
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Wlietlier  the  liistological  character  of  the  neoplasm  has  any 
iniliience  upon  its  course,  cannot  at  present  be  determined. 

The  early  performance  of  laryngo- tracheotomy  has  a  decided 
influence  in  prolonging  life.  In  seven  cases  in  which  the  dura- 
tion of  life,  after  artificial  opening  of  the  air-passages,  is  accu- 
rately noted,  I  find  the  minimum  to  be  eight  months  and  the 
maximiTm  three  and  a  half  years,  distributed  as  follows  :  in  one 
case,  eight  months  ;  in  two,  nine  months  ;  in  two,  one  year  ;  in 
one,  fifteen  months ;  in  one,  three  and  one-half  years.  It  is  true 
that  the  prolongation  of  his  life  is  hardly  a  benefit  to  the 
patient,  as  the  sufferings  which  the  spreading  and  ichorization 
of  the  cancer  bring  with  them  are  insupportable. 

The  termination  is  no  doubt  always  fatal  unless  the  entire 
larynx  is  extirpated.  The  assertion  that  extirpation  of  the  neo- 
plasm, with  retention  of  the  larynx,  may  lead  to  a  permanent 
cure,  as  Schroetter  claims  to  have  observed  in  four  cases,  cer- 
tainly requires  further  confirmation. 


C. — OTHER  TUMORS. 

Sarcomata  of  the  larynx  are  tolerably  rare.  In  the  literature 
of  the  subject,  about  a  dozen  cases  are  to  be  found '  which  have 
been  confirmed  by  microscopic  examination  of  portions  of  the 
tumors  ;  still  the  number  of  observations  may  be  larger.  The 
nomenclature  of  the  different  forms  of  sarcoma  is  as  yet  so  lit- 
tle established  that  no  reliable  statistics  on  this  subject  can  at 
present  be  collected. 

Sarcoma  of  the  larynx,  which  almost  always  presents  itself 
in  the  form  of  spindle-celled  sarcoma  (sometimes  in  the  fibro 
nuclear  form),  is  generally  seated  on  or  near  the  vocal  cords. 
The  appearance  of  the  tumor  affords  nothing  characteristic ; 
sometimes  it  is  uneven,  sometimes  smooth,  in  color  sometimes 

'  Bmclifuss,  St.  Petersb.  med.  Zeitschr.  1862.  VI.  p.  44.  Seliroetter,  Wochenbl  der 
Z.  d.  W.  Aerzte,  1865.  No.  34.  Oliver,  Henry,  Amer.  Joum.  of  Med.  Sciences.  1867,  p. 
llo.  Balmsa,  Wien.  med.  Wochenschrift.  1868.  No.  92.  Nawatil,  Berl.  klin.  Wochen- 
schrift.  1868.  No.  49.  Gottstein,  Wiener  med.  Wochenschrift.  1868.  No.  105.  Plandiou. 
Faits  cliniques  de  la  laryngotomie.  These.  Paris.  1869.  Obs.  XVI.  M.  Mackensic.  Es.say 
on  Growths.  1871,  p.  60.  Tab.  III.  Figs.  3  and  7  (three  cases).  Cohen,  Diseases  of  the 
Throat.  1872,  p.  416. 
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wliite,  sometimes  red.  According  to  the  obsei-vations  now  before 
US,  the  tendency  to  relapse  is  very  great. 

Of  adeuouia  only  two  cases  have  been  published  by  Macken- 
zie, one  case  by  von  Bruns,  and  one  by  Cornil  and  Herard.  ^ 
They  present  no  clinical  peculiarities. 

Augioiua  has  only  been  observed  in  one  case  by  Mackenzie 
(Growths,  p.  53.  Plate  VI.  Fig.  12).  The  vascular  tumor  was  of 
the  size  and  color  of  a  blackberry,  and  was  situated  in  the  right 
pyriform  sinus.  With  regard  to  the  age  and  development  of  this 
tumor,  nothing  certain  could  be  ascertained.  Subjective  annoy- 
ances had  existed  for  six  months. 

Statements  concerning  ecchondroses  of  the  laryngeal  carti- 
lages are  made  by  Froriep,  Virchow,^  and  Rokitansky.  The 
statement  of  Ryland  (1.  c.)  that  he  had  seen  "cartilaginous 
tumors"  cannot  be  used,  on  account  of  the  absence  of  any  his- 
tological examination.  The  same  is  true  of  Macllvain' s  ^  case  of 
cartilaginous  tumor  frequently  referred  to  by  Urner,  Albers,^ 
and  Froriep. 

In  a  "woman  fifty  years  of  age,  who  died  of  suffocation,  Macllvain  fotmd 
mthiu  the  Larynx  a  neoplasm  of  a  hard,  almost  cartilaginous  tissue,  which  nearly 
<;losed  the  chink  of  the  glottis.  When  the  tumor  was  removed,  a  little  cavity  was 
found,  which  was  connected  with  a  second  tumor  that  lay  outside  of  tlie  larynx  and 
iittached  to  the  thyroid  cartilage. 

This  description  gives  no  sure  indication  of  the  changes  in 
the  larynx.  It  might  very  easily  have  been  an  instance  of  the 
hard  cicatricial  remnants  of  laryngeal  syphilis,  as  in  the  obser- 
vation of  Heine's,  referred  to  below  under  the  head  of  Resection 
of  the  Larynx. 

We  owe  the  first  reliable  observation  of  "chondroma  laryngis" 
to  Froriep.^  Three,  chiefly  flat  but  pretty  extensive,  partly  ossi- 
fied tumors,  arose  from  the  inner  surface  of  the  thyroid  cartilage, 
and  had  produced  great  narrowing  of  the  laryngeal  cavity. 

'  Mackenzie,  Growths,  p.  52.  von  Bruns,  Polypen  des  Kehlkopfes.  1868,  p.  30. 
Cornil  and  Herard,  Sur  la  phthisie,  p.  93. 

'  Geschwiilste,  I.  p.  411.    Also  Deutsche  Klinik.  1860.  No.  46,  p.  462. 

'^Edinb.  Med.  and  Surg.  Joum.  Vol.  XXXV.  p.  215. 1831. 

•»  Grafe  und  Waltlter's  Archiv  f.  Chirurgie.  Vol.  XXI.  1834,  p.  532. 

*  Preuss.  Vereinszeitung.  1834.  No.  38.    Also  Schmidt's  Jahrb.  Bd.  VII.  1835,  p.  36. 
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Rokitansky, '  too,  observed  partial  outgrowths  of  the  laryngeal 
cartilages,  which  presented  themselves,  on  the  ossified  cartilages, 
as  hyperostoses  and  exostoses. 

Vu-chow  describes  the  cartilaginous  growths  occurring  on  the 
cartilages  of  the  larynx  as  sometimes  diffuse  and  flat,  sometimes 
more  restricted  and  knotty.  They  are  sometimes  developed  from 
the  cricoid,  sometimes  from  the  thyroid  cartilage,  generally  in- 
wards towards  the  cavity  of  the  larynx.  Yirchow  found  an 
ecchondrosis,  covering  the  posterior  half  of  the  inner  surface  of 
the  cricoid  cartilage,  two  lines  in  height,  and  about  the  same  in 
width  at  its  base,  and  a  larger  one  covering  the  anterior  half  ol 
the  inner  surface  of  the  thyroid  cartUage.  In  the  latter  instance 
the  growth  was  ossified,  and  constituted  a  true  exostosis,  under 
which  the  mother  cartilage  had  maintained  itself  intact.  Gin- 
trac's  description  of  a  "concentric  hypertrophy"  of  the  cricoid 
cartUage  (in  Cruveilhier,  Traite  d'Anatomie  pathologique,  II.  p. 
274,  1852)  is  regarded  with  some  distrust  by  Virchow. 

In  view  of  the  rarity  of  ecchondroma  in  the  respu*atory  ap- 
paratus, we  may  here,  for  the  sake  of  completeness,  refer  to  the 
beautiful  case  of  broncho- stenosis  ecchondrotica,  published  by 
Gerhardt.^  The  ecchondroma  seemed  to  have  arisen  from  fi-e- 
quent  attacks  of  bronchitis  and  broncho-pneumonia,  and  had 
finally  led  to  serious  stenosis  of  the  bronchial  calibre. 

With  regard  to  the  diagnosis  and  therapeutics  of  laryngeal 
ecchondroses,  Vii-chow  very  rightly  calls  attention  to  the  fact 
that,  on  laryngoscopic  inspection,  one  might  suppose  that  he  had 
a  polypus  before  him,  as  the  growth  is  covered  Avith  mucous 
membrane ;  that,  on  the  other  hand,  the  firmness  and  hardness 
of  these  growths  makes  their  operative  removal  fi"om  above 
utterly  impossible. 

Thyroid  gland  tissue  as  a  neoplasm,  producing  stenosis  in 
the  lower  laryngeal  cavity,  was  recently  observed  by  me  in  my 
Clinic.  As  this  occurrence  is  thus  far  unique,  so  far  as  a  careful 
search  through  literature  permits  one  to  judge,  I  will  here  briefly 
report  the  case. 


•  Handb.  d.  pathol.  Anatomie.  Bd.  III.  p.  11. 

=  Jenaische  Zeitschrift  f .  Med.  u.  Nat.  Vol.  III.  p.  134. 
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J.  G.,  a  shoemaker,  thirty  years  old,  lay  in  my  Clinic  during  the  summer  of  1875, 
■  with  pleural  exudation  on  the  left  side,  which  was  absorbed  after  a  long  time  with 
considerable  shrinking  of  the  lower  lobe  of  the  left  lung  and  elevation  of  the 
diaphragm.    After  he  had  become  perfectly  able  to  work,  he  was  seized,  at  the  end 
of  October,  1875,  without  any  demonstrable  cause,  with  laryngeal  dysjmcea,  which 
.  during  the  last  week  increased  rapidly  up  to  the  point  of  threatened  suffocation. 
i  On  being  admitted,  there  was  moderate  emaciation,  severe  laryngeal  dyspnoea,  loud 
:  stridor,  great  cyanosis,  no  pain  in  the  larynx.    Laryngoscopic  examination  showed 
the  upper  and  middle  laryngeal  cavities  to  be  intact,  with  normal  structure  and  free 
mobility  of  the  vocal  cords.  ZSTothing  definite  was  to  be  recognized  below  the  vocal 
cords.    There  was  a  moderately  large  bronchocele,  which,  it  was  thought,  might 
press  upon  the  trachea  from  behind.    No  other  points  for  the  exijlanation  of  the 
stenosis  appeared. 

During  the  next  night  there  were  suffocative  attacks,  still  tracheotomy  could  be 
postponed  till  morning.  The  operation  was  rendered  difficult  by  the  condition  of 
the  thyroid  gland,  and  the  admission  of  air  was  not  accomplished  until  the  patient 
had  ceased  to  breathe.  Nevertheless,  after  performing  artificial  respiration  for  half 
an  hour  (mechanically  and  with  electricity)  life  returned,  and  gradually  intelligence 
too ;  still  the  pulse  remained  extremely  frequent,  and  the  resijiration  very  irregular. 

On  the  next  day  traumatic  erysipelas  set  in  with  high  fever,  which  carried  him 
off  on  the  day  following. 

The  post-mortem  examination  (by  Prof,  von  Buhl)  showed  the  body  rather  emaci- 
ated ;  a  tracheotomy  wound  above  the  manubrium  sterni,  the  edges  of  the  wound 
covered  with  yellowish-gray  pus ;  the  tissues  of  the  mediastinum  oedematous,  and 
immediately  beneath  the  manubrium  infiltrated  with  pus. 

The  uvula,  arches  of  the  palate,  and  right  tonsil  were  somewhat  swollen,  the 
thyroid  gland  not  much  enlarged,  its  tissue  having  in  great  part  undergone  colloid 
degeneration.    (Esophagus  and  arch  of  the  aorta  noraial. 

In  the  larynx,  beginning  to  the  left  of  the  middle  of  the  cricoid  cartilage,  and 
extending  below  it  for  four-fifths  of  an  inch  in  length,  and  two-fifths  of  an  inch  in 
thickness,  there  was  a  cylindrical  tumor  with  a  perfectly  smooth  surface,  and  covered 
with  mucous  membrane  that  was  intact  and  somewhat  injected.  This  neoplasm,  as 
appeared  from  more  careful,  especially  microscopic,  examination,  consisted  of 
thyroid  gland  tissue.  The  bronchocele  had  ijushed  its  way  between  the  cricoid  and 
thyroid  cartilages  on  the  left  side  into  the  lower  laryngeal  cavity. 

The  left  lung,  about  its  lower  circumference,  was  firmly  adherent,  somewhat  con- 
tracted and  denser.  The  heart  was  covered  with  a  thick  layer  of  fat,  its  muscle 
rather  softer  than  natural,  a  thrombus  in  the  left  ventricle  extending  into  the  origin 
of  the  aorta. 

Here,  therefore,  death  was  caused  hy  traumatic  erysipelas 
and  purulent  mediastinitis,  with  the  concurrence  of  moderate 
fatty  degeneration  of  the  heart.  The  thyroid-gland  laryngeal 
tumor  in  itself  would  have  justified  a  favorable  prognosis. 
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r,:EDICO-CHIRURCICAL  SmEWrognosis. 

An  absolutely  unfavorable  prognosis  is  afforded  only  by  car- 
cinoma of  tlie  larynx,  and  even  for  this  a  somewliat  better  pros- 
pect is  offered  by  the  recently  accomplished  complete  extirpation 
of  the  larynx.  The  fact,  that  laryngeal  cancer  exists  for  an  un- 
commonly long  time  as  a  purely  local  affection,  and  does  not 
draw  the  lymphatic  glands  into  sympathy  until  quite  late,  leaves 
room  for  the  hope  that  radical  cures  will  be  possible  in  laryngeal 
cancer,  as  they  have  been  observed  in  the  early  extirpation  of 
cancers  of  the  rectum,  the  penis,  and  the  vagina]  portion  of  the 
uterus. 

It  has  already  been  stated  above  that  early  tracheotomy  is 
capable  of  materially  prolonging  life  in  laryngeal  cancer. 

The  prognosis  of  benign  neoplasms  is  the  better  the  more 
favorable  the  conditions  for  their  operative  removal  through  the 
pharynx.  In  large  obstructing  tumors,  which  demand  previous 
tracheotomy,  a  certain  degree  of  danger  lies  in  tliis  preventive 
operation.  If,  on  the  other  hand,  tracheotomy  is  refused  or  not 
undertaken,  whether  or  not  an  attempt  is  made  to  reach  the 
tumor  through  the  mouth,  the  danger  of  suffocation  grows  in 
j)roportion  to  the  voluminousness  and  vascularity  of  the  neo- 
plasm, or  in  proportion  as  the  pedunculated  character  of  the 
tumor  increases  the  possibility  of  its  becoming  suddenly  caught 
in  the  glottis  and  producing  suffocation.  The  number  of  cases 
that  have  perished  in  this  way  is  tolerably  large,  according  to  the 
statements  made  in  literature  ;  undoubtedly,  however,  this  termi- 
nation has  become  much  less  frequent  since  the  introduction  of 
Jaryngoscopic  surgery. 

Among  the  benign  tumors,  which  have  become  the  subjects  of 
modern  operative  interference,  papillomata  justif}''  a  less  favor- 
able prognosis  than  connective-tissue  tumors,  owing  to  the  great 
tendency  to  relapse  in  the  former,  and  to  their-  generally  large 
size.  The  most  favorable  prognosis  is  afforded  by  the  little  pe- 
dunculated fibromata  and  mucous  polypi,  which  are  easy  to 
extirpate  and  do  not  recur. 


E^fDOLARYNGEAL  METHODS  OF  OPEKATION. 


905 


77i,ei'apeutics. 

As  in  neoplasms  of  tlie  laiynx  all  disturbances  depend  en- 
tirely and  immediately  upon  the  neoplasm  itself,  tlie  therapeutic 
[indications  are  very  simple,  to  loit,  the  most  complete  possible 
r  removal  of  the  neoplasm  and  the  prevention  of  relapses ;  or,  if 
■  the  operative  removal  of  the  growth  is  impossible  or  practicable 
only  in  part,  the  prevention  of  the  dangers  which  the  unlimited 
extension  of  the  tumor  within  the  larynx  would  bring  with  it ; 
or,  finally,  if  the  neoplasm  has  been  positively  determined  to  be 
cancer,  the  early  extirpation  of  the  larynx. 

The  radical  operation  for  the  removal  of  laryngeal  neoplasms 
may  be  undertaken  by  different  ways  and  in  different  manners.' 

The  Endolaryngeal  Methods  of  Operation. 

The  removal  of  the  neoplasm  through  the  mouth  and  pharynx, 
*'per  vias  naturales,"  guided  by  the  mirror,  is  the  simplest  and 
the  safest,  if  the  necessary  precautions  are  observed.  Since  the 
famous  first  extirpation  of  a  pedunculated  fibroma,  which  von 
Bruns  undertook  in  the  case  of  his  brother  with  the  finest  result, 
this  method  has  been  practised  in  hundreds  of  cases,  and  yields 
the  best  average  results  for  the  functions  of  the  larynx,  that  is, 
for  its  restitutio  ad  integrum.  It  will  always  be  preferred  to  the 
other  more  formidable  methods  of  operation,  wherever  there  is  a 
possibility  of  carrying  it  out. 

For  the  removal  of  neoplasms  by  this  way  various  methods 
have  been  proposed  and  numerous  instruments  constructed. 

Eemoval  hy  Cauterization  is  adapted  only  for  small,  soft 
polypi  and  papillomata  above  or  below  the  vocal  cords,  whether 
of  primary  or  of  secondary  origin  (for  instance,  in  the  vicinity 
of  phthisical  or  syphilitic  ulcers). 


'  Regard  for  the  amount  of  space  allowed  naturally  forbids  entering  in  detail  on  the 
individual  methods  of  operation.  We  must  confine  ourselves  to  treating  in  general  of 
the  methods,  their  indications,  and  their  results,  and  refer  our  readers  for  details  to  the 
special  works  of  von  Bruns,  Mackenzie,  Lewin,  Tobold,  Schnitzler,  Schroetter,  Navratil, 
Oertel,  and  others. 
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I  have  removed  a  certain  number  of  little  polypi  and  papillomata  tlirough  cau- 
terization with  nitrate  of  silver  in  substance,  and  believe  I  ought  to  recommend  the 
trial  of  cauterization,  especially  in  persons  afraid  of  the  knife.  If  the  little  growtli 
does  not  disappear  under  cauterization,  tlien  the  latter  has  at  least  prepared  the  way 
for  the  introduction  of  cutting  instruments. 

The  best  caustic  to  use  is  nitrate  of  silver,  and  tlie  best 
method  of  application  is  by  the  flexible  sound,  ending  in  a  little 
roughened  knob  or  plate,  as  first  introduced  by  Lewin.  The 
roughened  end  of  the  sound  is  lightly  dipped  into  the  fused 
nitrate  of  silver  (held  over  the  flame  of  a  lamp  in  a  porcelain 
vessel),  and  thus  becomes  covered  with  a  thin  but  closely  adhe- 
rent coating  of  the  caustic,  quite  sufficient  for  one  cauterization. 
The  complicated  covered  ^:>c»7'^e-ca'Zt5^z2'2^e5  (of  Stoerck,  Rauchfuss, 
Tiirck)  seem  on  the  whole  to  be  superfluous. 

Chromic  acid  is  preferred  to  nitrate  of  silver  by  some  (Tobold) 
in  those  cases  where  it  is  a  question  of  more  energetic  and  deeper 
cauterization  of  the  remains  of  a  tumor,  or  its  point  of  origin,  for 
instance,  after  the  removal  of  papillomata.  The  introduction  of 
the  readily  deliquescent  crystals  of  chromic  acid  must  of  course 
be  accomplished  by  means  of  a  covered  holder,  and  requu-es  great 
caution. 

The  immediate  result  of  cauterization  with  nitrate  of  silver  or 
chromic  acid  is  a  severe  spasm  of  the  glottis  with  a  sense  of 
suffocation,  which,  however,  is  accompanied  by  no  danger,  but 
usually  ceases  in  the  course  of  a  few  minutes  and  after  a  drinlv 
of  cold  water,  leaving  behind  it  a  burning  pain,  active  secretion 
of  mucus,  and  intense  hoarseness.  The  latter  manifestations, 
as  well  as  the  reactionary  inflammatory  swelling,  disappear  of 
themselves  in  a  few  days  with  the  throwing  off  of  the  eschar. 
The  cauterization  of  neighboring,  sound  portions  of  mucous 
membrane,  which  is  often  inevitable,  as  they  are  pressed  forward 
by  the  sijasmodic  action,  is  of  no  consequence. 

Removal  by  Cutting  Instruments.— In  all  larger  and  more 
resisting  neoplasms  cutting  instruments  are  indispensable.  The 
choice  of  the  instrument,  whether  knife,  scissors,  guillotine,  or 
wire  loop,  depends  on  the  requirements  of  the  individual  case. 

The  lance- sJiaxyed  Tcnife  is  the  one  best  adapted  to  the  cutting 
off  of  pedunculated  polypi,  especially  those  situated  on  the 
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1  margin  of  the  vocal  cords,  as  well  as  to  cutting  into  neoplasms 
tthat  are  attached  by  a  broad  base.  In  smaller,  non-pednncu- 
llated  polypi,  as  I  have  often  convinced  myself,  repeatedly  sli- 
>  cing  them  off  and  cutting  into  them  is  sufficient  to  insure  their 
!  being  thrown  oft'.  After  repeated  incisions,  the  polypus,  through 
'hemorrhagic  infiltration,  turns  of  a  bluish-red,  gradually  becomes 
.necrotic,  and  imperceptibly  disappears. 

The  best  plan  is  to  supply  one' s  self  with  a  number  of  lance- 
:  shaped  knives  of  different  sizes,  and  with  the  double-edged  end- 
■  piece  in  different  positions,  so  as  to  be  able  to  cut  off  the  largest 
:  and  the  smallest  pedicles  as  well  as  to  be  able  to  make  incisions 
both  longitudinally  and  transversely.  It  is  also  desirable  to 
have  some  probe-pointed  knives  (von  Bruns,  Tobold),  a  part  of 
which  should  have  their  cutting  surface  on  the  convex  and  a 
part  on  the  concave  side.  Concealed  knives  may,  in  general,  be 
dispensed  with.  They  have  this  great  disadvantage,  that  the 
delicate  guidance  of  the  instrument  is  interfered  with  by  the 
drawing  back  of  the  guard  or  cover,  or  the  pushing  forward  of 
the  knife ;  besides  which,  any  tolerably  skilled  laryngo-thera- 
peutist  will  be  able  to  avoid  wounding  the  surrounding  soft 
parts  without  a  cover  to  his  knife,  especially  if,  in  case  of  special 
irritability  of  the  mucous  membrane,  the  patient  is  made  the 
subject  of  sufficient  previous  practice  in  the  introduction  of  the 
sound. 

Instruments  in  the  form  of  scissors  (von  Bruns),  of  fenes- 
trated Jcnives  (Turck),  of  laryngeal  guillotines  (Yoltolini,  von 
Bruns),  which  cut  with  a  ring-shaped  knife  on  the  principle  of 
Fahnenstock's  tonsillotome,  of  concealed  JcniDes  (Tiirck),  etc., 
are  probably  not  very  often  used.  By  their  volume  they  too 
greatly  limit  the  already  restricted  space,  and  have  no  real  ad- 
vantage over  the  simple  lance- shaped  knife  or  the  wire  snare. 

The  wire  snare  or  laryngeal  ecraseur  has  found  a  more  ex- 
tensive application  of  late,  and  may  be  designated  as  the  instru- 
ment which  acts  in  the  quickest  and  most  thorough  manner  and 
with  the  least  danger  to  neighboring  parts,  for  the  removal  of 
larger  neoplasms  (libromas,  papillomas),  when  not  attached  by  a 
very  broad  base.  Among  the  holders  of  the  wire  loop  con- 
structed by  Gibb,  von  Bruns,  Tobold,  and  Oertel,  the  ecraseur 
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of  Tobolcl  (compare  Fig.  32  a)  and  of  Oertel  deserve  the  prefer- 
ence, because  the  wh-e  loop  can  be  drawn  so  far  back  into  th(! 
liolder  that  the  very  last  fibres  of  the  pedicle  are  cut  off.  Tlirow- 
ing  the  loop  over  the  polypus  and  the  manipulations  to  make  it 
take  hold  close  to  the  laryngeal  attachment  of  the  pedicle,  so  as, 
if  possible,  to  cut  off  the  entire  pedicle,  of  course  require  great 
skill,  which  can  only  be  attained  by  practice.  Fine,  annealed 
iron  wire  is  the  best  and  cheapest  material  for  the  snare  (Oertel). 

Removal  by  Means  of  Forceps  and  Instruments  for  Crushing. 
— Polypus-crushers  (Tiirck)  or  laryngeal  forceps  (von  Bruns, 
Liudwurm,  Stoerck,  Tobold,  Oertel)  are  adapted  only  to  those 
cases  in  which  soft  polypi,  attached  by  slender  pedicles,  can 
easily  be  seized  and  be  caused  to  mortify  by  being  crushed.  As 
Tobold  has  justly  declared,  the  actual  twisting  off  or  tearing  out 
of  the  neoplasm  is  not  advisable,  on  account  of  the  possible 
lesions  that  might  be  produced  in  neighboring  organs,  and  is 
only  permissible  when  the  pedicle  is  already  thinned  by  having 
been  previously  cut  into,  or  when  the  entire  mass  of  the  tumor 
is  very  soft.  Figure  32  c  represents  Oertel' s  laryngeal  forceps- 
holder,  the  closure  of  the  forceps  being  very  easily  and  conve- 
niently accomplished  by  means  of  a  lever.  A  large  number  of 
points  have  been  constructed  to  fit  into  this  holder,  constituting 
in  part  cutting  and  iji  -part  crushing  instruments,  sufficient,  prob- 
ably, to  satisfy  all  demands. 

It  may  be  remarked,  by  the  way,  that  various  sizes  of  laryn- 
geal forceps  should  be  found  in  the  armament  of  every  physi- 
cian, because  it  is  only  by  their  means  that  one  is  enabled  to 
effect  the  safe  and  speedy  removal  of  foreign  bodies  (fish-bones, 
splinters  of  bone,  needles,  etc.)  that  may  be  caught  in  the  laryn- 
geal entrance. 

Removal  by  Means  of  the  Galvano-cautery  and  Electrolysis.— 

The  galvano-caustic  loop  possesses  only  this  advantage  over  the 
simple  wu-e  ecraseur,  that  all  hemorrhage  is  avoided,  which  cer- 
tainly is  a  matter  of  some  consequence  in  highly  vascular  neo- 
plasms. Furthermore,  the  galvano-cautery  may  be  made  to  pene- 
trate quite  energetically  into  the  depths,  i£  we  desire  to  destroy 
the  base  of  an  extu-pated  papilloma  or  sarcoma,  and  thus  en- 
deavor to  prevent  local  relapses.    Aside  from  this,  the  galvano- 
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iiauteiy  has  no  advantages,  and  is  therefore,  as  it  appears,  but 
•••arely  employed  of  late. 

Voltolini,  von  Bruns,  and  Schnitzler,  in  particular,  are  worthy 
Dt  credit  for  having  developed  the  different  galvano-caustic 
methods  of  operation. 

The  destruction  of  neoplasms  by  electrolysis — that  is,  by  the 
[Heoomposition  of  the  salts  of  the  blood-serum  through  the  gal- 
ivanic  current,  and  the  caustic  action  of  the  alkalies  at  the  nega- 
itive  pole — has  also  been  recommended  for  the  destruction  of 
[laryngeal  tumors,  according  to  the  experiments  of  Althaus,'  von 
IBruns,  ''  and,  of  late,  amongst  others,  of  Fieber.  Fieber  sinks  a 
I  needle,  guarded  by  a  hard  rubber  tube  and  connected  with  the 
negative  pole  of  a  battery,  into  the  neoplasm,  while  the  positive 
pole  completes  the  circuit  at  some  point  on  the  surface  of  the 
body.  The  caustic  action  of  the  alkalies  upon  the  tissue  of  the 
neoplasm  produces  a  grayish- white  eschar  around  the  negative 
pole,  as  represented  by  the  needle,  without  causing  the  least 
hemorrhage.  After  this  process  has  been  repeated  several  times, 
the  tumor  shrivels  up,  according  to  Fieber,  whereupon  the  rest 
may  be  removed  by  cauterization  with  nitrate  of  silver.  This 
procedure,  which  thus  far  does  not  appear  to  have  been  tried  by 
other  authors,  does  not  seem  to  possess  any  special  advantages 
over  the  thermal  galvano-cautery  and  the  methods  of  removal  by 
cutting  and  by  the  ecraseur — indeed,  it  seems  to  involve  a  good 
deal  of  trouble.  Nevertheless,  it  is  desu-able  that  it  should  be 
thoroughly  tested  by  others. 


II.  Extirpation  throus'h  the  Neck. 

In  opposition  to  the  former  teaching  on  this  subject,  Planchon 
has  proved  that  thyreotomy,  or  the  operation  of  laying  open  tlie 
larynx,  was  first  undertaken  by  Pelletan  in  1788,  for  the  removal 
of  a  foreign  body,  and  was  repeated  by  Blandin  in  1828,  for  the 
same  purpose.    For  the  purpose  of  removing  a  neoplasm  from 

'  A  Treatise  on  Medical  Electricity.  Ill  Edit.  London,  1873. 

-  Die  Galvanochirurgie  oder  die  Galvanokaustik  vind  Elektrolysis  bei  chirurgischea 
Krankheiten.  Tiibingen,  1870. 
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the  larynx,  tliyreotomy  was  first  successfully  carried  out  by 
Brauers,  in  Lowen,  in  1833.  Then  follow  two  operations  by 
Vital  (1838)  and  Maisonneuve  (1839)  for  foreign  bodies  ;  and 
finally  the  celebrated  thyreotomy  of  Ehrmann  (1844),  in  Strass- 
burg,  for  the  extirpation  of  a  laryngeal  polypus,  which  has 
hitherto  had  the  credit  of  being  the  first.  ^ 

Since  the  introduction  of  laryngoscopy  the  number  of  thy- 
reotomies  has  rapidly  increased,  as  the  laryngeal  mirror  has 
afi'orded  the  opportunity  for  more  accurate  diagnosis  and  for 
clearer  indications  for  the  operation.  In  the  aggregate,  I  find 
forty-five  cases  of  thyreotomy  on  record,  including  the  American 
observations  given  by  Beschorner  in  the  appendix  to  his  essay, ' 
as  well  as  the  case  of  epithelial  cancer  narrated  above,  which  was 
observed  by  me,  and  in  which  Prof.  Heineke  did  the  thyreotomy. 

If  we  except  the  removal  of  foreign  bodies,  the  indication  for 
thyreotomy  is  confined  to  the  extirpation  of  laryngeal  neo- 
plasms which  cannot  be  removed,  or  at  least  not  radically  extir- 
pated, through  the  mouth — as,  for  instance,  cancers,  sarcomata 
and  chondromata,  as  well  as  to  the  removal,  perhaps,  of  cicatri- 
cial masses  producing  stricture. 

The  operation,  though  not  exactly  dangerous  to  life  (the 
number  of  deaths  following  the  operation  seems  hardly  to  reach 
five  per  cent.),  is  yet  a  severe  one  and  followed  by  serious  conse- 
quences. The  necessity  of  previously  performing  tracheotomy, 
in  order  to  be  able  to  operate  under  chloroform  without  danger 
of  suffocation,  and  with  the  assistance  of  Trendelenburg's  tracheal 
canula,  as  well  as  the  usually  persistent  disturbance  of  voice,  a 
result  of  the  almost  inevitable  wounding  of  the  vocal  cords — that 
is,  of  their  anterior  insertion — or  the  distortion  and  displacement 
of  the  soft  parts  in  consequence  of  cicatricial  contraction,  nat- 
urally, in  every  case,  awaken  serious  scruples  with  regard  to 
undertaking  this  operation.  Still  these  scruples  cannot  be  allowed 
to  prevail  over  against  the  severe  disturbances  which  urge  the 
performance  of  thyreotomy,  inasmuch  as  they  are  totally  incur- 
able by  any  other  means. 


'  Compare  Hueter,  Tracheotomie  und  Laryngotomie,  1.  c. 
«D.  Zeitschr.  f.  klin.  Chirurgie.  1873,  II.  p.  471. 
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AVitli  regard  to  the  details  of  the  operation,  I  must  refer  the 
reader  to  treatises  on  surgery,  especially  to  the  above-mentioned 
work  of  Hueter. 

The  Opening  of  the  Air-passages  above  the  Larynx— more  cor- 
rectly, opening  of  the  -phuvy  nx—phary/igotomia  suhUyoidea  (von 
Langenbeck),  laryngoiomie  suus-hyoidienne  (Malgaigne)— is  en- 
titled to  mention  here,  because  this  operation  has  repeatedly  been 
undertaken  for  the  removal  of  neoplasms  which  were  attached 
witliin  the  laryngeal  entrance  or  in  the  vestibule/ 

Previous  tracheotomy  and  the  use  of  the  tampon  canula  facili- 
tate the  operation  for  both  operator  and  patient,  permitting  the 
use  of  chloroform,  and,  by  preventing  the  entrance  of  blood  into 
the  trachea,  rendering  the  operation,  which  of  itself  is  hardly  at 
all  dangerous,  quite  free  from  danger.  In  view  of  the  modern 
development  of  laryngoscopic  and  laryngo- surgical  art,  however, 
the  necessity  for  the  employment  of  this  operation  for  high- 
seated  laryngeal  neoplasms  is  reduced  almost  to  zero. 

III.  Extirpation  and  Resection  of  the  Larynx. 

The  total  extirpation  of  the  larynx  was  first  carried  out  by 
Billroth,  in  1873,  for  carcinoma,  after  Czerny,"  by  a  series  of  ex- 
periments on  animals,  had  demonstrated  the  feasibility  of  the 
operation,  and  the  possibility  of  having  a  canula  retained  within 
the  wound  in  the  place  of  the  larynx. 

BillrotU's  patient,  in  -whom  the  larynx  was  successfully  extii-patecl,  not  only  had 
his  life  saved,  but,  by  means  of  an  artificial  vocal  api^aratus  constructed  on  the 
plan  proposed  by  Gussenbauer,  received  the  faculty  of  speaking  again,  in  an  audi- 
ble though  monotonous  voice. 

The  second  extirpation  was  undertaken  by  Heine,  also  on  account  of  carcinoma, 
and  likewise  terminated  successfully,  at  least  so  far  as  the  operation  is  concerned." 
Death  followed  six  months  later  from  a  relapse  of  the  cancer. 

A  third  case  was  also  operated  on  for  cancer  by  M.  Schmidt,  in  Frankfm-t.  The 
patient  died  on  the  sixth  day  after  the  operation. 

The  fourth  extirpation  was  undertaken  by  Bottoni,  in  Novara,  on  account  of  a 

'  Pratt,  Gazette  des  Hopitaux,  1859,  No.  103.    Schmidt's  Jahrbb.  Bd.  III.  p.  236. 
von  Laayeuhcck,  Berliner  klin.  Wochensclirift,  1870,  No.  3. 
-  Wiener  med.  Wochenschr.  1870,  Nos.  37  and  38. 


EXTIRPATION  AND  RESECTION"  OF  THE  LARYNX.  913 

neoplasm,  and  terminated  successfully — that  is,  four  weeks  after  the  operation  the 
patient  was  in  as  good  condition  as  could  be  desired. 

In  the  fifth  case  von  Langenbeck  removed  not  only  the  entire  larynx,  but  also 
tlie  liyoid  bone,  a  part  of  the  tongue,  of  the  pharynx,  and  of  the  ajsophagus,  on  ac- 
count of  carcinoma.  On  the  seventh  day  the  patient  was  free  from  fever.  The  final 
result  is  not  yet  known. 

A  sixth  operation  of  this  kind  was  recently  performed  by  Billroth,  but  has 
not  yet  been  published. 

The  foregoing  six  cases  do  not,  it  is  true,  determine  the  ques- 
tion of  the  value  of  total  extirpation,  but  they  certainly  justify 
the  conclusion  that  this  radical  operation  has  a  future  before  it, 
in  carcinoma  and  other  severe  alterations  in  the  larynx,  incapable 
of  recession.  The  dangers  which  attend  the  operation  are  not  so 
great  as  to  hinder  us  from  exposing  a  patient  to  them,  who  is 
in  any  event  doomed  to  death.  In  future  cases  the  endeavor 
should  be  to  accomplish  the  extirpation  at  the  earliest  possible 
stage,  as  soon  as  the  diagnosis  is  fully  established,  because 
thereby  the  prospect  of  avoiding  relapses  will  of  course  be 
improved. 

In  syphilis,  and  other  affections  causing  permanent  deformity 
of  the  larynx,  resection  of  tlie  larynx,  as  first  performed  by 
Heine,  might  well  be  preferred  to  total  extirpation,  as  this  opera- 
tion is  less  extensive  than  extirpation,  affects  the  swallowing 
apparatus  less,  and  renders  possible  the  restoration  of  laryngeal 
breathing  and  of  the  voice  (by  inserting  a  tube,  which  at  the 
same  time  contains  a  vocal  ap]3aratus,  into  the  gutter  remaining 
at  the  site  of  the  larynx). 

This  subperichondrial  resection''''  of  the  lateral  portions 
of  the  thyroid  and  cricoid  cartilages  was  first  carried  out  by 
Prof.  Heine,  in  December,  1874,  on  account  of  extreme  laryngeal 
stenosis,  due  to  a  sclerosed  cliondro-perichondritis — as  it  after- 
wards appeared,  of  syphilitic  origin.  The  cartilaginous  lateral 
portions  of  the  laryngeal  framework  were  removed,  beneath 
the  perichondrium,  by  means  of  the  bone  forceps.  The  result 
of  the  operation  was  at  first  very  favorable ;  the  patient  could 
not  only  breathe  through  a  canula  laid  in  the  remaining  laryn- 
geal gutter,  but  could  also  speak  through  a  vocal  apparatus 
placed  within  this  canula. 
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The  patient  succiimbed  a  year  later  to  pulmonary  phthisis 
together  with  a  severe  relajpse  of  syphilis  in  the  pharynx  and 
larynx. 

The  verdict  with  regard  to  this  new  operative  procedure,  and 
especially  with  regard  to  its  practical  value,  must  be  left  to  the 
future. 


THE  NEUEOSES  OF  THE  LARYNX. 

Anatomico-physiological  Iiitroductiou. 

It  is  well  known  that  the  foundation  of  our  jiresent  knowledge  of  the  origin 
i>nd  function  of  the  laryngeal  nerves  was  laid  by  Longet,  although  in  some  respects 
extended  and  more  firmly  established  by  later  investigatoi-s,  esjjecially  Bischoif, 
Rosenthal,  Luschka,  Schech,  Heidenhain,  Bernhard,  and  others. 

The  superior  and  inferior  laryngeal  nerves,  branches  of  the  pneum'ogastric,  are 
to  be  regarded  as  the  only  innervators  of  the  sensitive  and  motor  tracts  of  the 
larynx.  And  yet  only  the  sensitive  fibres  to  be  found  in  them  are  true  offshoots  of 
the  pneumogastric  ;  the  motor  fibres  of  both  laryngeal  nerves  are  only  mingled 
with  those  of  the  pneumogastric,  and  originate  in  the  spinal  accessoi-y  nerve  of 
Willis. 

The  sphere  of  action  of  the  two  laryngeal  nerves  is  limited  as  follows  : 

The  snpcrior  laryngeal  nerve  supplies  sensibility  to  the  upper  and  middle  laryn- 
geal cavities,  down  to  the  border  of  the  vocal  cords,  as  well  as  to  the  contiguous 
portions  of  the  pharynx  and  the  root  of  the  tongue.  It  further  supplies  motor 
filaments  to  the  crico-thyroideus  muscle,  and  in  man  probably  also  to  the  thyro- 
epiglottidean  and  aryteno-epiglottidean  muscles. 

The  supei-ior  laryngeal  nerve,  as  is  well  known,  arises  from  the  pneumogastric  at 
the  lower  end  of  the  plexus  nodosus,  passes  down  in  front  of  the  superior  cer^dcal 
ganglion  of  the  sympathetic,  then  between  the  internal  and  external  carotids 
obliquely  forwards  and  downwards,  and,  reappearing  from  behind  the  external 
carotid,  divides  at  an  acute  angle  into  its  internal  and  external  branches. 

The  external  branch,  accompanied  by  a  sympathetic  twig  from  the  superior 
•cervical  ganglion,  supplies  the  lower  constrictors  of  the  pliarynx,  the  thyro- 
pharyngeus  and  crico-pharyngeus  muscles,  and  ends  in  the  crico-thyroideus  muscle. 
It  is  entirely  or  chiefly  motor. 

The  internal  branch,  considerably  larger  than  the  external,  penetrating  the 
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\  liyothyroid  membrane,  enters  the  pharyngo-laryngeal  sinus,  and  running  diagonally 
,  through  the  same,  immediately  under  the  mucous  membrane,  divides  into  several 
.  t\vigs.  which,  according  to  Luschka,  in  part  iienetrate  the  muscles  (for  instance,  the 
.  arytajnoideus  muscle),  and  iinally  is  distributed  to  the  mucous  memljrane  of  the 
■  upper  laryngeal  cavity  and  the  epiglottis.  It  is  still  a  mooted  question  -whether  or 
I  not  the  motor  innervation  of  the  arytaenoideus  and  the  depressors  of  the  ej^iglottis 
(tlie  thyro-epiglottidean  and  aryteno-epiglottidean  muscles)  is  derived  from  the^ 
internal  branch.  Luschka  at  first  accepted  the  affirmative  side  of  the  cxuestion,'  but 
gave  it  up  again  in  one  of  his  more  recent  monographs  on  the  anatomy  of  the 
larynx,'  and  attaches  to  the  filaments  entering  the  muscles  only  the  significance  of 
perforating  sensitive  branches  distributed  to  the  mucous  membrane.  The  compli- 
cated nature  of  the  anatomical  relations,  especially  the  circumstance  that  many  sen- 
sitive fibres  penetrate  the  muscles  in  order  to  reach  the  mucous  membrane,  does  not 
permit  us  to  expect  that  this  question  will  be  settled  by  the  anatomist's  knife;  the 
innervation  of  the  muscles  in  question  will  have  to  be  settled  by  experiments  on 
animals  and  by  clinical  observation.  The  more  recent  investigations,  however,  on 
the  function  and  innervation  of  the  laryngeal  muscles — in  particular,  the  careful 
and  circumspect  experiments  of  Schech — determine  nothing  on  this  point.  Clinical 
observations,  especially  the  observations  of  Kappeler  after  section  of  the  pneumo- 
gastric,  as  well  as  the  occurrence  of  diphtheritic  paralysis  of  the  depressors  of  the 
epiglottis,  in  connection  with  paralysis  of  the  crico-thyroideus  muscle  and  anaesthesia 
of  the  laryngeal  mucous  membrane,  while  all  the  rest  of  the  muscular  apjjaratus  was 
intact  (these  obsei"vations  will  be  communicated  further  on),  seem  to  me  to  argue  in 
favor  of  Luschka's  first  opinion,  in  which  Gerliardt  also  agrees,  that  in  man  the 
innervation  of  the  depressors  of  the  epiglottis  depends  on  the  superior  lai-yugeal 
nerve. 

The  innervation  of  the  crico-thyroideus  muscle  by  the  external  brancli  of  the 
superior  laryngeal  nerve  is  universally  recognized.  The  doubts  recently  cast  upon 
this  by  Navratil  cannot,  according  to  the  criticisms  of  Schech  (1.  c,  p.  271),  be 
looked  upon  as  well  grounded,  because  the  method  of  operation  which  Navratil 
claims  to  have  followed  in  his  experiments  leaves  it  open  to  very  serious  doubt 
whether  he  really  cut  the  internal  branch  of  the  nerve. 

Schech,  by  his  method  of  operation,  obtained  quite  uniform  results,  as  follows  : 
section  of  the  external  branch  of  the  superior  laryngeal  nerve,  or  of  this  neiTe 
itself,  hindered  the  longitudinal  tightening  of  the  vocal  cords  by  paralysis  of  the 
crico-thyroideus  muscle,  was  followed  by  a  rough  and  deep  voice,  and  made  the 
production  of  high  tones  impossible. 

Tiirck  believes,  according  to  clinical  observations,  that  we  must  hold  to  a 
double  innervation  of  the  crico-thyroid  muscle,  referring  it  to  both  the  superioi- 
and  inferior  laryngeal  nerves ;  or,  at  least,  that  we  must  suppose  trojihic  fibres  to  be 
supplied  by  the  recun-ent  laryngeal,  because  in  simple  paralysis  of  the  recurrent  (the 


'  Die  Anatomic  des  Menschen.  I.  1  (Hals),  p.  286.  Tubingen,  1862. 
Der  Kehlkopf  des  Menschen,  p  166,  Tubingen,  1871. 
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superior  laryngeal  being  therefore  iutiictj  he  hits  repeatedly  found  the  crico-tliyroij 
muscle  to  be  atrophied.  At  all  events,  it  may  be  well  hereafter  to  pay  attention  to 
the  point  thus  brought  up  l)y  Tiirck,  especially  in  post-mortem  examinations  of  tlie 
frequent  cases  of  unilateral  paralysis  of  conduction  of  tlie  recurrent  laryngeal  nerve 
The  same  attention  should  also  be  directed  to  the  condition  of  tlie  aryta;uoideui 
muscle  in  paralysis  of  conduction  of  the  recurrent  laryngeal,  as  tliis  muscle,  too 


-iMastoiil  iH'ocesH. 
"JiiKiiIni-  vein,  out  ofT. 

•-riexus  Ban).'lioforiniK — ganglion  of  the  tnink. 
-Interiml  ijninuh  of  the  sijlnal  accessory. 
-Phiir.  brunch  of  im.-gaKt.,  uniting  «-ith  phar.  br» 
-Suijeiior  Iniyngeal  nerve,    [of  glosRO-phar.  nerve* 
■Intcrniil  branch  (   ,  ..  .  , 

•E.xtenial  branch  f  °'       Bupenor  laryngeal. 

Left  pneumogastric  nerve. 
— Thyro-hyoid  muscle. 

-Cardiac  branch  of  the  left  pneumogastric. 
--Eight  pnenniogastric  ner\e. 
Cardiac  branch  of  the  right  pneumoga.strlc> 


Eight  recun'ent  laryngeal  nerve. 
Lett  recurrent  larjugeal. 


Ductus  nrteriosus. 


Fio.  33. 

Tlie  laryngeal  branches  of  the  pneumogastric 
nerve  in  the  newly  born  subject.   (After  Henle.) 

has  been  sometimes  credited  with  receiving  its  innervation  fi'om  both  laryngeal 
nerves,  and  sometimes  with  receiving  it  from  the  inferior  nerve  alone.  The  question 
is  far  more  difficult  to  determine  here  than  in  the  crico-thyroid  muscle — at  least, 
for  clinical  and  pathologico-anatomical  investigation — because  the  aryttenoideus 
does  not  exist  as  a  pair,  and,  in  case  of  unilateral  paralysis,  its  innervation  might, 
perhaps,  to  a  certain  degree  be  vicariously  assumed  by  the  neiTe  of  the  other  side. 

With  regard  to  the  function  of  the  muscles  hitherto  named,  it  may  be  briefly 
stated  that  the  thyro-epiglottideus  and  arytajno-eijiglottideus  muscles  draw  the  epi- 
glottis downward,  and  that  therefore,  when  these  muscles  are  paralyzed,  the  epiglot- 
tis must  stand  upright  and  immovable,  resting  against  the  root  of  the  tongue. 
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Tlie  function  of  the  arytrenoideus  muscle  is  the  drawing  together,  the  "  juxta- 
iposition,"  of  the  arytenoid  cartilages,  -whereby  (esijccially  with  the  help  of  the  crico- 
arytoenoidei  laterales  and  the  thyro-arytienoidei  muscles)  the  vocal  jirocesses  are  also 
th-awn  neai'er  together.  Paralysis  of  the  arytaenoideus  muscle  must  therefore  be  fol- 
lowed by  gaping  of  the  cartilaginous  glottis  on  attempts  being  made  at  phonation. 

The  function  of  the  crico-thyroidei  muscles  is,  in  several  respects,  still  a  matter 


•Communicating  branch.  M 


Posterior  crico-arytenoid 
muscle,  the  belly  being 
removed. 

Branch  for  the  post,  crico- 
aryttenoideus. 


Superior  laryngeal  uorve. 


Arytenoid  nuiscle,  the  lower 
half  removed. 


ci'ico-arytunoiil 


Poslerior 

muscle. 
Branch  for   the  posterior 

crico-iirytenoid  muscle. 


Inferior  larynReal  or  recur- 
rent nerve. 


Fig.  34. 

The  laryngeal  nerves.    (After  Luschka. ) 


of  controversy,  yet  it  may  at  present  bo  considered  as  most  probable  that  these  mus- 
cles either  draw  the  anterior  portion  of  the  cricoid  cartilage  upwards  against  the  thy- 
roid cartilage,  which  has  been  fixed  by  the  hyothyroid  muscles,  and  at  the  same  time 
[)ush  the  entire  cricoid  cartilage  somewhat  backwards  (musculi  crico-thyreoidei  obliqui 
of  Henle) ;  or,  reversing  this  action,  that  the  thyroid  cartilage  is  drawn  down 
against  the  cricoid,  and  at  the  same  time  pushed  somewhat  forwards.  In  the  first 
case,  which,  according  to  the  experiments  of  Jelenffy  and  Schech,  is  the  most  prob- 
able, the  plate  of  the  cricoid  is  tipped  somewhat  backwards  through  turning  of  the 
sartilage  in  the  crico-thyroideal  articulation,  and  thus  the  arytenoid  cartilage,  seated 
upon  the  upper  margin  of  the  plate,  and  fixed  in  its  position  by  the  posterior  and 
lateral  crico-arytenoid  muscles,  and  the  arytaenoideus,  is  displaced  further  to  the 
rear,  and  therewith  removed  from  the  anterior  angle  of  the  tliyroid  cartilage.    At  all 
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events,  in  both  cases  the  distance  between  the  anterior  and  posterior  attachments  of 
tlie  vocal  corda  is  increased,  and  thereljy  tlie  longitudinal  tension  of  the  latter  is 
augmented.  The  striking  of  the  higher  notes  M'ould  therefore  depend  materiallv 
upon  the  action  of  the  cnco-thyroid  muscles.  If  this  pair  of  muscles  is  paralyzed- 
for  instance,  by  section  of  the  external  branch  of  the  superior  laryngeal  nerve 
(JelenfCy,  Schech)— the  striking  of  high  notes  is  impossible.  In  unilateral  paralysis 
of  the  nerve  in  question,  the  vocal  cord  also  often  showed  an  excavation  of  its  inner 
border,  and  lay  on  a  different  plane  from  that  on  which  the  cord  of  the  non-para- 
lyzed side  lay.  At  the  same  time  Henle '  remarks,  it  appears  to  me  with  entire  jus- 
tice,  that,  on  the  one  hand,  the  filling  out  of  the  excavation  on  the  edge  of  the  vocal 
cord  cannot,  on  anatomical  grounds,  be  ascribed  to  the  crico-tliyroid  muscles,  and 
that,  on  the  other  hand,  it  is  hardly  to  be  supposed  that  this  muscle,  even  if,  on  a 
larger  scale,  it  should  give  to  the  vocal  cords  that  longitudinal  tension  coiTCsponduig 
to  the  various  heights  of  tones,  should  be  able  to  produce  those  fine  differences  in  the 
tension  of  the  vocal  cords  which  determine  the  number  of  their  vibrations,  so  much 
the  less  as  the  loose  crico-thyroid  articulation  is  far  too  coarse  an  apparatus  to  ser\-e 
as  a  basis  for  such  exceedingly  delicate  processes  as  the  formation  of  the  voice  in 
singing.  For  the  finer  shades  of  tension  of  the  vocal  cords,  as  well  as  for  transform- 
ing the  bow-shaped  margin  into  a  straight  line,  it  is  evident  that  the  internal 
thyro-arytenoid  muscle,  situated  within  the  vocal  cord,  is  indisjjensable. 

The  Inferior  or  recurrent  laryngeal  nerve,  the  principal  motor  nerve  of  the  laryn- 
geal muscles,  first  leaves  the  pneumogastric — as  we  all  know — at  a  variable  height 
within  the  cavity  of  the  chest,  to  wit,  on  the  left  side,  at  the  height  of  the  concav- 
ity of  the  aortic  arch,  around  which  it  passes  backwards  and  upwards ;  on  the  right 
side,  at  the  heiglit  of  the  right  subclavian  artery,  around  which  it  also  passes  back- 
wards; and  then,  passing  the  apex  of  the  lung,  runs  upwards  and  inwards,  approach- 
ing the  trachea.  Both  recurrent  nerves  run  at  first  behind  the  lateral  lobes  of  the 
thyroid  gland — that  is,  in  the  furrow  between  trachea  and  oesophagus,  on  both  sides 
up  to  the  larynx.  The  relations  of  the  recurrent  laryngeal  nerves  to  their  surround- 
ings in  the  neck,  especially  to  the  lobes  of  the  thyroid  gland,  the  trachea,  and  the 
oesophagus,  are  very  plainly  to  be  seen  on  the  accompanying  picture  of  Braune'a 
transverse  section  (Fig.  35).  Later  they  jjass  in  behind  the  crico-thyroid  articula- 
tion, at  the  outer  border  of  the  plate  of  the  cricoid  cai-tilage,  giving  several  motorJ 
twigs  direct  to  the  posterior  crico-arytenoid  muscle,  and  sending  sensitive  branches* 
through  this  muscle  to  the  mucous  membrane.  The  external  branch  passes  upwards 
to  the  remaining  muscles  (the  crico-arytsenoidei  laterales,  the  thyro-arytsenoideus 
internus  andexternus,  the  thyro-epiglottideus  and  aryt8eno-ej)iglottideus  (?)). 

The  functions  of  the  muscles  innervated  by  the  recurrent  laryngeal  nerve  are  very 
various,  and  they  are  in  part  directly  antagonistic  to  one  another. 

The  pair  of  muscles  most  important  to  life  are  the  posterior  crico-arytenoids, 
inasmuch  as  they  are  the  only  openers  of  the  glottis.  By  drawing  on  the  muscular 
process  of  the  ai7tenoids,  they  rotate  these  cartilages  upon  their  articular  surface  out- 

'  Handbuch  der  Anatomie.  18G6,  II.  p.  258. 
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wards  and  backwards,  separate  the  vocal  processes  from  one  another,  and  open  the 
■  chink  of  the  glottis  to  its  well-known  rhomboidal  form.     Paralysis  of  the  posterior 
1  crico-arytenoid  muscles,  their  antagonists  being  intact  (the  crico-arytiEnoidei  laterales 
and  the  thyro-aryttenoidei),  is  followed  by  the  drawing  inwards  of  the  vocal  pro- 
cesses with  the  vocal  cords,  and  narrowing  of  the  glottis  to  a  linear  slit. 

The  lateral  crico-arytenoid  muscles,  by  their  contraction,  rotate  the  arytenoid 
cartilages  forwards,  and  thus  approximate  the  vocal  processes  and  cords,  being, 
therefore,  true  antagonists  to  the  posterior  crico-arytenoids. 

The  internal  thyro-arytajnoidei  muscles  are  likewise  antagonists  to  those  last 


Tracheal  cartilage... 
Thyroid  gland  

Lefc  recurrent  laryn- 
geal nerve. 


Body  of  the  vertebra. 


Fio.  35. 

Transverse  section  through  the  neck  of  a  man  twenty-five  years  old,  at  the  height  of  the  lower  surface  of  the 
first  dorsal  vertebra.    (After  Brnune.  Atlas,  PI.  VIII.) 

named,  as  they  draw  the  vocal  processes  forwards  and  downwards,  and  at  the  same 
time  towards  the  median  line  and  against  one  another.  They  probably  also  produce 
those  finer  changes  of  tension  in  the  vocal  cords  which  are  so  essential  to  the  voice 
in  singing,  but  which,  at  least  in  the  higher  octaves,  cannot  be  brought  about  with- 
out the  assistance  of  the  coarser  longitudinal  stretching  by  the  crico-thyroid  muscle, 
as  a  basis. 

So  far  as  the  sensitive  function  of  the  recurrent  laryngeal  is  concerned,  it  supplies 
the  mucous  membrane  of  the  trachea  and  the  lower  laryngeal  cavity  as  far  as  the 
edge  of  the  vocal  cords. 

Total  paralysis  of  conduction  of  the  recurrent  nerve  would  therefore  make  itself 
known  by  anaesthesia  of  the  mucous  membrane  of  the  lower  laryngeal  cavity  and 
paralysis  of  the  posterior  and  lateral  crico-arytenoid  muscles,  the  internal  and  ex- 
ternal thyro-arytenoids,  and  the  arytainoideus  (perhaps  also  of  the  thyro-epiglotti- 
deus  and  arytoano-epiglottideus),  therefore  by  immobility  of  both  vocal  cords  in  the 
position  in  which  we  find  them  on  the  dead  body,  and  which,  for  brevity,  I  have 
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termed  the  cadaveric  position,  it  being  a  medium  between  the  poBitions  they  occupy 
in  deepest  inspiration  and  in  phonation  (compare  Fig.  30). 

If  now,  in  closing,  we  group  the  muscles 
according  to  their  chief  functions,  we  sliall 
find  tlie  following  groups : 

Olottis  oj)eners :  the  posterior  crico-ary- 
tenoid  muscles. 

Olottis  closers:  the  lateral  crico-aryte- 
noids,  the  internal  and  external  thyro-ary. 
tenoids,  and  the  aryta;noideus. 

Tensors  of  the  vocal  cords :  the  crico- 
thyroids and  internal  thyro-arytenoids  (with 
the  help  of  the  posterior  crico -arytenoids 
to  fix  the  arytenoid  cartilages  posteriorly). 

De2}}'essa)'s  of  tlie  epiglottis :  the  thyro- 
cpiglottideus  and  arytaBno-epiglottideus 
muscles. 

A  sphincter  of  the  vestihulum  laryngit 
is  constituted  by  the  combined  action  of 
the  arytaeno-epiglottideus  muscles,  the  ex- 
ternal thyro-arytenoids  and  the  arytcenoi- 

Cailaveric  poRition  of  the  vocal  cords,  drawn  - 
bom  a  larynx  recently  removed  from  the  cadaver.      dCUS  mUSCle. 


NEUROSES  OF  SENSATION. 

Over  against  the  extensive  literature  and  the  multitude  of 
facts  which,  in  the  course  of  a  few  years,  have  been  brought  to  light 
on  the  subject  of  neuroses  of  motion,  the  poverty  of  literature  on 
the  subject  of  neuroses  of  sensation  is  very  striking.  The  intro- 
duction of  the  laryngeal  mirror  for  a  long  time  remained  with 
out  any  influence  on  the  study  of  neuroses  of  sensibility.  It  is 
only  within  the  last  few  years  that  some  facts  have  been  ascer- 
tained in  this  direction,  which  represent  the  first  beginnings  of 
more  accurate  knowledge  concerning  disturbances  of  sensibility 
in  the  larynx. 


NEUROSES  OF  SENSATION". 


921 


Aiijestliesia  of  the  Laryngeal  Mucous  Membrane. 

r.  Leiibe,  Diphtlieritisclie  Liilimung  des  Rumpfes,  der  Extrcmitiiten,  der  Fauces  uud 
der  Nervi  laryngei  superiores  pp.  Aus  der  Erlanger  med.  Klinik.  D.  Arcbiv 
f.  klin.  Med.  18G9.  Bd.  VI.  p.  2m.—Schnitzler,  Ueber  Sensibilitiits-neuroseu 
des  Kehlkopfes.  Wiener  med.  Presse.  1873.  Nos.  46  and  48. — L.  Ackci\  Ueber 
Liihniung  nach  Dipbtherie.  Aus  der  Erlanger  med.  Klinik.  D.  Arcb.  f.  klin. 
Med.  1874.  Bd.  XUI.  p.  416. 

Diminution  and  final  extinction  of  sensibility  in  the  laryngeal 
lucous  membrane  is  an  ordinary  symptom  of  approaching  death, 
ud  appears  most  evidently  and  early  in  those  affections  in  which 
arbonic  acid  poisoning,  caused  by  disturbance  in  the  interchange 
f  gases  in  the  lungs,  introduces  the  final  scene.  Under  such 
h-cumstances  it  extends  over  the  entire  domain  of  the  sensitive 
bres  of  the  pneumogastric  nerve. 

Medicines  and  food  which  at  this  stage  are  poured  into  the 
atient  flow  partly  through  the  larynx  into  the  trachea  without 
ausing  reflex  closure  of  the  laryngeal  entrance  or  cough.  Even 
1  the  bronchi,  the  substances  that  have  flowed  in,  as  well  as  the 
ccumulated  secretions,  cause  only  feeble  efforts  at  coughing  or 
one  at  all.  This  anaesthesia  of  the  mucous  membrane  of  the  air- 
assages  preceding  death  is  the  expression  of  a  deficient  excita- 
ility  at  the  centre  governing  the  pneumogastric  nerve,  and  may  be 
aused  temporarily  to  disappear  under  the  influence  of  powerful 
timulants  to  respiration  and  circulation. 

Until  recently  it  was  sometimes  asserted  and  sometimes  de- 
led that  anaesthesia  of  the  laryngeal  mucous  membrane  could 
ccur  from  other  causes.^ 

The  first  conclusive  observations  on  this  subject  were  made 
y  me  in  the  Clinic  at  Eiiangen  (1869  and  1873),  and  were  pub- 
shed  by  Prof.  Leube  and  Dr.  Acker,  at  that  time  my  assist- 
ants.   Another  (fifth)  observation,  not  yet  published,  will  be 


'Under  the  title  of  "  Chronischer  Katarrh  des  Larynx,  Parese  des  linken  vvahren 
timmbandes,  Anassthesie  der  Mucosa  Laryngis,"  Fieber  published  a  case  (Wiener  med. 
i^ochenschrift,  1868,  No.  11)  occurring  in  a  hysterical  lady,  in  which  it  was  concluded 
lat  there  was  auEesthesia  of  the  larynx  and  pharynx,  from  the  fact  that  the  insuffla- 
lOn  of  tannin  into  the  larynx  at  first  produced  no  reaction,  and  subsequently  aroused 
owerful  reaction.    Such  suppositions  are,  of  course,  incapable  of  being  proved. 
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given  below.  In  these  five  cases  of  diphtheritic  paralysis  of  the 
organs  of  the  throat  I  was  enabled  to  demonstrate,  in  part  com- 
plete, and  in  part  incomplete,  anesthesia  of  the  laryngeal  rau- 
cous membrane,  combined  with  more  or  less  developed  motor 
paralysis  in  the  domain  of  the  superior  and  inferior  laryngeal 
nerves. 

I  also  found  incomplete  ana3sthesia  in  two  cases  of  hysteria, 
as  well  as  in  one  case  of  advanced  bulbar  paralysis  (glosso -laryn- 
geal paralysis). 

After  me,  Chairou^  claimed  that  anaesthesia  of  the  mucous 
membrane  of  the  epiglottis  and  the  laryngeal  entrance  was  a 
constant  and  pathognomonic  symptom  in  the  earliest  stages  of 
hysteria.  But  his  claim  loses  all  significance  when  we  read  that 
his  assertion  is  based  merely  upon  tests  of  the  sensibility  of  the 
parts  named  by  touching  them  with  the  tip  of  the  finger  (!). 
Careful  examination  of  a  large  number  of  hysterical  persons  has 
further  shown  me  that  this  symptom  is  by  no  means  constant — 
in  fact,  not  even  frequent. 

Of  late  Schnitzler  ^  has  published  several  such  observations  of 
anaesthesia  of  the  larynx  in  which  the  anaesthesia  was  caused 
partly  by  hysteria  and  partly  by  diphtheria  of  the  fauces.  In 
one  girl,  besides  anaesthesia,  there  was  even  hyperalgesia  (anaes- 
thesia dolorosa).  Unfortunately,  Schnitzler  did  not  accompany 
his  reports  with  any  statement  concerning  the  condition  of  the 
motor  apparatus,  which  might  be  of  great  value  in  determining 
the  origin  of  these  disturbances. 

With  regard  to  the  patJiogenesis  of  this  affection,  I  believe 
the  question  whether  these  anaesthesias  are  of  central  or  periph- 
eral origin  may,  for  the  present,  be  answered  as  follows :  that 
those  dependent  on  hysteria  and  bulbar  paralysis  are  probably 
due  to  central,  and  those  resulting  from  diphtheria  are  probably 
due  to  peripheral,  neuropathic  conditions. 

The  following  circumstances  argue  favorably  to  my  concep- 
tion of  the  peripheral  origin  of  the  diphtheritic  paralyses  of 
sensation  and  motion.  In  my  five  cases  the  anaesthesia  was 
associated  with  a  paralysis  of  the  laryngeal  muscular  apparatus 

'  fitudes  cliniques  sur  I'hysterie.  Paris,  1870. 
See  bibliography  at  head  of  this  chapter. 
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r  tolerably  proportionate  to  the  degree  of  disturbance  of  sensation, 
I  Furthermore,  the  disturbance  of  innervation  of  the  larynx 
:  always  appears  simultaneously  with  the  motor  paralysis  of  the 
pharyngeal  and  palatal  muscles,  which,  as  I  formerly  demon- 
strated on  the  ground  of  electrical  reaction,^  is  altogether  likely 
to  be  due  to  a  peripheral  neuropathic  disturbance.  The 
diminution  or  failure  of  reflex  irritability  witliin  the  larynx, 
which  I  found  to  be  constant,  seemed  to  me,  furthermore,  to  be 
of  special  significance,  as  well  as  another  fact  which  I  discov- 
ered, viz.,  that  the  sensitive  and  motor  paralysis  in  the  larynx 
and  fauces  was  developed  most  intensely  on  that  side  on  which 
the  diphtheritic  process  had  exclusively  or  chiefly  run  its  course. 
(Compare,  especially.  Case  V.,  given  below.)  I  would  further- 
more call  attention  to  the  circumstance,  first  especially  noticed 
by  Acker,  that  the  trunk  of  the  superior  laryngeal  nerve  lies 
immediately  upon  the  middle  constrictor  muscle  of  the  pharynx, 
and  may  therefore  easily  be  subject  to  the  same  disturbances  of 
nutrition  that  affect  this  muscle.  I  would,  in  conclusion,  spe- 
cially urge  that  the  simultaneous  paralysis,  to  a  pretty  nearly 
equal  degree,  of  the  superior  and  recurrent  laryngeal  nerves, 
points  to  disease  of  the  trunk  of  the  pneumogastric  itself,  and 
might  throw  some  light  upon  the  circumstance  which  H.  Weber, 
in  his  admirable  work  on  nervous  disturbances  and  paralysis 
after  diphtheria,'  brings  forward  as  being  of  special  significance, 
viz.,  the  early  fall  in  the  frequency  of  the  pulse,  the  smallness  of 
the  pulse,  and  the  tendency  to  fainting-fits,  which  may  immedi- 
ately lead  to  death. 

The  symptoms  vary  according  to  the  degree  of  the  anaesthesia 
and  the  presence  or  absence  of  paralysis  or  paresis  of  the  mus- 
cles of  the  epiglottis.  In  complete  bilateral  paralysis  of  the 
upper  laryngeal  nerves,  after  diphtheria,  the  epiglottis  is  not 
drawn  down  during  the  act  of  deglutition,  the  laryngeal  opening 
is  not  closed;  food,  therefore,  passes  into  the  larynx  without 
producing  sensations  or  reflex  movements.  It  may  then  pass 
along  without  hindrance  into  the  trachea  and  bronchi,  and  here 

'  von  Ziemssen,  TJeber  die  Differeaz  in  der  Erregbarkeit  gelahmter  Nerven  und 
Muskeln.    Berliner  klin.  Wochenschrift.  1866,  Nos.  43  and  46. 

» Virchow's  Archiv.  1862,  Bd  XXV.  p.  114;  and  Bd.  XXVIII.  p.  489,  1863. 
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produces  painful  sensations  and  paroxysms  of  coughing  wliicli 
expel  the  substances  tliat  liave  flowed  in.  Laryngoscopic  inspec- 
tion shows  the  epiglottis  standing  upright,  without  any  displace- 
ment, and  leaning  against  the  root  of  the  tongue ;  the  mucous 
membrane  of  the  larynx  pale  or  partially  reddened.  Touching 
the  parts  with  the  point  of  the  sound  proves  that  the  mucous 
membrane  of  the  epiglottis  and  the  upper  laryngeal  cavity  has 
lost  its  sensibility  and  its  reflex  irritability.  One  may  tap  on  the 
arytenoid  cartilages,  the  false  and  tlie  true  vocal  cords,  without 
producing  any  sensation,  or  disposition  to  cough,  or  any  action 
whatever  in  the  muscular  apparatus  of  the  epiglottis  or  the 
larynx. 

If  the  paralysis  is  incomplete,  the  patient  is  aware  of  being 
touched,  and  a  feeble  cough  as  well  as  a  weak  contraction  of  the 
muscular  apparatus  that  closes  the  larynx  are  the  immediate 
result.  This  difference  appears,  in  a  very  striking  manner,  when 
the  paralysis  is  complete  on  one  side  and  incomplete  on  the 
other,  which  was  the  condition  in  my  fourth  case  (compare 
Acker,  1.  c,  p.  442),  and  in  the  one  given  below.  In  such  a  case, 
as  soon  as  one  passes,  with  the  point  of  the  sound — on  the  under 
surface  of  the  epiglottis,  for  instance,  or  about  the  arytenoid 
cartilages — from  the  anaesthetized  side  to  the  median  line  and  so 
on  to  the  healthy  side,  feeble  reflex  movements  and  slight  sen- 
sation appear  at  once  when  the  point  of  the  sound  crosses  the 
median  line. 

"With  reference  to  the  extent  of  the  anaesthesia,  downwards, 
in  two  of  my  cases,  which  promised  reliable  results  on  account  of 
the  completeness  of  the  anaesthesia,  it  extended  only  to  the  fi-ee 
border  of  the  vocal  cords.  The  mucous  membrane  of  the  lower 
laryngeal'  cavity  had  retained  its  sensibility,  and  indeed,  as  it 
appeared,  to  a  normal  degree.  These  conditions,  however,  may 
vary  in  other  cases.  Schnitzler  (1.  c.)  reports,  with  regard  to  two 
cases,  that  the  mucous  membrane  was  without  sensation  deep 
down  into  the  trachea.  In  the  cases  thus  far  observed  it  has 
been  impossible  to  determine  the  extent  of  the  anaesthesia  of  the 
superior  laryngeal  nerve,  upwards,  because  there  was,  at  the  same 
time,  anaesthesia  of  the  mucous  membrane  of  the  pharynx  and 
palate. 
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Strictly  speaking,  there  are  no  subjective  symptoms  of  laryn- 
.geal  anjBstliesia.  Wliat  have  been  cited  as  such  by  Schnitzler, 
;for  instance,  belong,  properly  speaking,  in  part  to  the  parses- 
( thesiae  (a  feeling  of  dryness,  burning,  tickling,  a  feeling  as  of  the 
] presence  of  a  foreign  body,  of  emptiness,  of  absence  of  the  lar- 
jynx,  etc.),  and  in  part  to  the  hypersesthesiie  and  neuralgise 
'which  accompany  the  anaesthesia.  The  latter  seem  especially 
Iliable  to  occur  in  hysterical  subjects. 

As  a  type  of  the  clinical  picture,  I  here  give  place  to  a  fifth 
t  case  of  diphtheritic,  sensitive,  and  motor  paralj^sis  of  the  laryn- 
.  geal  neiTes,  which  I  recently  observed. 

C.  N.,  twenty-nine  yeai-s  old,  a  tinner's  apprentice  from  Berlin,  entered  the  Sec- 
ond Medical  Clinic  in  Munich,  on  the  first  of  February,  1870,  with  diphtheritic 
angina,  which  was  said  to  have  existed  for  eight  days,  but  not  to  have  caused 
serious  annoyance  until  within  the  last  few  days.  Examination  allowed  a  diphther- 
itic exudation,  of  the  size  of  a  finger-nail,  on  the  right  tonsil,  the  pharyngeal  mu- 
cous membrane  throughout  of  a  dark,  red  color,  and  greatly  swollen.  Acute  laryn- 
geal and  nasal  catarrh.    Fever  very  moderate  (100^°  to  102J°  Fahr.  in  the  axilla). 

During  the  next  few  days  moderate  swelling  of  the  lymphatic  glands  at  the 
angle  of  the  jaw  was  developed  on  the  right  side.  Under  local  treatment  witli 
a  concentrated  alcoholic  solution  of  carbolic  acid,  and  washing  out  with  salicylic 
acid,  the  diphtheritic  exudation  disappeared,  was  developed  again  several  times,  but 
remained  confined  entirely  to  the  ulcerated  right  tonsil. 

In  the  course  of  the  second  week  the  tonsillar  ulcer  perforated  the  anterior  pala- 
tine arch.  During  the  third  week  the  perforating  ulcer,  about  the  size  of  a  six- 
pence, lost  its  diphtheritic  coating,  and  on  the  22d  of  February  (at  the  beginning 
of  the  fom-th  week)  the  patient  was  well  enough  to  be  discharged  cured. 

On  the  9th  of  March,  during  the  sixth  week  from  the  beginning  of  his  attack 
of  dijjhtheria,  the  patient  returned.  He  had  been  made  uneasy  for  some  time  by  tlie 
nasal  quality  of  his  voice,  and  the  frequency  with  which  things  passed  into  his 
nose  during  swallowing.  Examination  showed  marked  antemia,  great  muscular 
weakness,  especially  in  the  legs,  without  ataxia,  the  pulse  very  frequent  (128),  full 
and  hard.  The  heart,  lungs,  and  abdominal  organs  were  intact.  The  voice  was 
very  impure  and  rattling.  There  was  motor  paralysis  of  the  velum,  the  constrict- 
ors of  the  pharynx,  tlie  epiglottis,  and  the  muscular  apparatus  of  the  larynx,  it 
being  complete  on  the  right  side,  while  on  the  left  side  there  was  only  paresis.  There 
was  anesthesia  of  the  mucous  membrane  of  the  velum  and  the  palatine  arches,  of 
the  pharynx,  the  epiglottis,  and  the  interior  of  the  larynx ;  it  being  of  a  very  higli 
grade  on  the  right  side,  but  only  moderate  on  the  left.  On  the  aj^plication  of  the 
electrical  test,  the  entire  muscular  apparatus  of  the  regions  affected  showed  the 
reaction  of  degeneration  (entire  failure  of  the  muscles  to  respond  to  the  faradic  cur- 
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rent  aud  climinishecl  reaction  to  the  constant  current)'  — this  being  complete  on  tlie 
riglit  aide,  and  incomplete  on  the  left.  In  addition  to  this,  there  was  paresis  of 
accommodation.  Tlie  defect  in  the  right  anterior  palatine  arch  still  existed,  but  no 
longer  presented  an  ulcerated  surface. 

In  the  course  of  the  next  few  days  the  disturbance  of  sensation  and  motion  in 
tlie  right  half  of  the  palate,  the  jiharynx,  epiglottis,  and  interior  of  the  larynx 
increased  to  complete  paralysis  and  auajsthesia ;  on  the  left  the  paresis  was  also 
materially  increased.  The  voice  was  excessively  2^oor  in  tone,  and  rattling.  On 
making  attempts  at  intonation,  the  velum  and  soft  parts  of  the  pharynx  were  drawn 
slightly  towards  the  left.  The  epiglottis  stood  ei'ected  high  and  leaning  somewhat 
backwards,  so  that  one  could  see  its  entire  inner  (under)  surface,  and  on  phonating 
"eA"  it  was  drawn  slightly  towards  the  left.  The  right  vocal  cord  remained  im- 
movable in  the  cadaveric  position;  the  left  cord  acted  slightly.  Touching  the 
mucous  membrane  with  the  pointed  somid  on  the  right  side  of  the  pharynx,  nowhere 
produced  any  sensation  or  reilex  contraction ;  but  when  the  right  half  of  the  epi- 
glottis or  the  interior  of  the  larynx  was  touched,  the  patient  tliought  that  he 
experienced  a  slight  sensation.  On  tlie  left  side  the  sensibility  was  also  materially 
diminished,  but  was  still  decidedly  better  than  on  the  right.  The  patient  avoided 
the  entrance  of  fluids  into  the  larynx  by  swallowing  carefully. 

On  and  after  the  26th  of  March  two  subcutaneous  injections  of  nitrate  of  strych- 
nia, of  -i'l  of  a  grain  each,  were  given. 

From  the  end  of  May  on,  the  entire  jjicture  of  disease  began  to  improve.  The 
muscular  weakness  became  less,  the  gait  firmer,  the  voice  assumed  a  richer  tone  and 
was  less  rattling  ;  corresponding  to  this,  during  the  first  week  in  Apiil,  testing  of 
the  motility  and  sensibility  showed  decided  improvement.  Motility  was  returning 
everywhere.  The  right  vocal  cord  again  showed  slight  movement,  the  left  moved 
more  freely,  but  the  electrical  test  still  showed  perfect  lack  of  reaction  to  the  in- 
duced current  and  hardly  any  reaction  to  a  strong  constant  ciu-reut.  In  spite  of 
improved  sensibility  there  was  still  a  perfect  lack  of  reflex  irritability  on  the  part  of 
the  epiglottis  and  the  larynx. 

The  patient,  it  is  true,  did  not  wait  for  complete  recovery,  as  he  was  anxious  to 
return  home ;  but  when  he  left  the  Clinic,  on  the  15th  of  April,  sensibility  and  motil- 
ity in  the  throat  were  almost  normal,  and  there  was  only  moderate  general  muscular 
weakness. 

The  occurrence  of  ansestliesia,  according  to  oui-  present  knowl- 
edge, is  confined  to  cases  of  diphtheria,  hysteria,  and  bulbar 
paralysis,  and  even  here  observations  are  as  yet  very  sparse. 
But  there  can  hardly  be  a  doubt  that  in  proportion  as  the  atten- 
tion of  investigators  is  turned  to  this  point  the  frequency  of  the 
cases  observed  will  increase,  and  that,  moreover,  in  addition  to 


'  Consult  Erb,  Vol.  XL  of  this  Cyclopaedia,  p.  426,  et  seq. 


NEUEOSES  OF  SENSATIOTiT. 


927 


the  diseases  just  named,  laryngeal  ansesthesia  will  be  found  to 
exist  in  connection  with  other  neuroses  in  which  the  pneumo- 
gastric  and  especially  the  superior  laryngeal  nerves  are  in- 
volved. 

The  duration  of  laryngeal  ansesthesia,  in  general,  cannot  at 
present  be  determined.  In  the  cases  of  diphtheritic  ansesthesia, 
observed  by  me,  it  was  from  four  to  six  weeks. 

We  do  not  as  yet  possess  any  facts  with  regard  to  the  dura- 
tion of  hysterical  ansesthesia. 

The  diagnosis  is  of  course  impossible  without  accurate  testing 
of  the  sensibility  by  means  of  the  probe,  under  guidance  of  the 
laryngeal  mirror.  Especially  is  the  degree  of  ansesthesia  of  the 
mucous  membrane  on  both  sides,  as  well  as  the  participation  of 
the  motor  tract  in  the  paralysis,  and  any  alterations  in  the 
mucous  membrane,  only  to  be  determined  in  this  manner.  The 
sensitiveness  to  touch  of  the  several  parts  is  to  be  tested  by  a 
line  probe,  as  well  as  the  comparative  sensibility  of  the  right 
and  left  sides.  Sensibility  to  pain  I  test  by  means  of  the  electri- 
cal current,  which  I  localize  on  the  individual  regions  through  a 
delicate  laryngeal  electrode.  Tliis  method  of  examination  great- 
ly facilitates  the  matter  of  determining  the  extinction  of  reflex 
irritability.  As  a  matter  of  course,  in  case  of  simultaneous 
motor  paralysis,  we  should  at  once  combine  herewith  tests  for 
electro-muscular  irritability. 

Terminations  and  Prognosis. — According  to  the  cases  thus 
far  on  record,  the  termination  would  always  be  in  recovery,  and 
the  prognosis  of  laryngeal  ansesthesia,  even  when  associated 
with  complete  paralysis  of  the  muscles  closing  the  larynx,  would 
be  favorable,  as  hitherto  all  cases  have  recovered.  And  yet, 
with  the  material  now  before  us,  we  cannot  decide  the  question 
whether  the  termination  would  be  so  favorable  in  cases  of  com- 
plete paralysis  of  both  superior  laryngeal  nerves,  if  artificial 
nourishment  were  not  at  the  proper  time  substituted  for  volun- 
tary deglutition,  which  necessarily  leads  to  pneumonia  fi'om  the 
entrance  of  food  into  the  air-passages.  Of  the  many  deaths  in 
diphtheritic  paralysis  of  the  pharynx,  occurring  in  his  own 
practice  and  that  of  others,  which  H.  Weber  cites  in  his  work, 
some  might,  no  doubt,  be  set  down  to  the  credit  of  insufficient 
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closiu-e  of  the  larynx.  At  all  events,  the  picture  presented  by  a 
case  of  anesthesia  of  the  larynx  and  paralysis  of  the  niuscl(.-s 
which  close  it,  as  our  observations  have  taught  us,  is  one  so 
calculated  to  make  us  uneasy,  the  condition  is  so  threatenino- 
that  we  would  advise  great  caution  in  making  a  prognosis,  not 
only  on  account  of  the  danger  from  threatened  pneumonia  due 
to  the  presence  of  food  in  the -bronchi,  but  also  on  account  of  the 
defective  nutrition,  which,  in  view  of  the  debility  of  the  enthe 
organism  and  especially  of  the  excessive  cardiac  weakness,  is 
highl}'-  suspicious. 

Therapeutics. — Some  cases  of  hysterical  laryngeal  anaesthesia, 
and  even  some  of  diphtheritic  anaesthesia,  without  any,  or  with 
incomplete  paralysis  of  the  muscles  of  the  epiglottis,  may  end 
in  recovery  without  treatment  as  well  as  without  diagnosis.  If 
the  disturbance  is  correctly  recognized,  then,  in  case  of  com- 
plete j)aralysis,  all  voluntary  swallowing  of  food  or  di'ink  should 
at  once  be  forbidden,  and  in  its  place  nourishment  should  be 
administered  through  an  oesophageal  tube  and  by  means  of  ene- 
mata  of  meat-juice  or  pancreatized  meat.  Care  is  necessary  in  the 
introduction  of  the  oesophageal  tube,  otherwise  its  point  may 
readily  pass  into  the  larynx,  which  stands  wide  open  and  is 
without  sensation,  and  further  down  into  the  trachea.  This 
mistake  may  be  avoided  by  introducing  the  tube  with  the  finger 
passed  far  down  the  throat,  and  by  causing  the  patient  to 
produce  a  vocal  sound  after  the  tube  has  descended  for  several 
inches.  This,  of  course,  implies  that  the  muscles  of  the  vocal 
cords  have  preserved  their  motility,  a  fact  which  is  determined 
by  the  first  examination  with  the  laryngeal  mirror.  Then  the 
production  of  a  vocal  sound  is  the  simplest  and  surest  method 
of  deciding  whether  the  tube  is  in  the  oesophagus  or  glottis, 
as  in  the  latter  instance  phonation  would  of  course  be  impos- 
sible. 

The  application  of  electricity  ranks  first  among  direct  cura- 
tive agents,  and  indeed  both  kinds  of  currents  should  be  used 
alternately.  As  long  as  the  special  indications  for  one  or  the 
other  kind  of  current  are  not  more  accurately  established,  it 
will  always  be  advisable,  in  each  individual  case,  to  try  both 
kinds,  and,  being  guided  by  observation,  to  give  the  prefer- 
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I  euce  to  that  current  wliich  most  quickly  affects  the  existing 
'  disturbances  for  good.  Direct  electrization  through  the  pharynx 
is  here  decidedly  to  be  preferred  to  the  percutaneous  appli- 
cation of  the  current.  If  the  double  electrode  ^  is  introduced 
into  both  pyriform  sinuses,  and,  by  lifting  the  handle,  the 
points  of  the  arms  are  pressed  against  the  anterior  walls  of 
the  sinuses,  they  will  directly  touch  the  plica  nervi  laryngei 
on  each  side,  which  runs  from  the  base  of  the  arj^tenoid 
cartilage  to  the  larger  cornu  of  the  hyoid  bone,  and  within 
which  the  superior  laryngeal  nerve  runs.  At  the  same  time  the 
cuiTent  will  pass  directly  through  all  the  soft  parts  of  the 
upper  laryngeal  cavity.  The  therapeutic  effect  is  very  striking ; 
but  care  must  be  exercised,  in  view  of  the  delicacy  of  the  organs 
and  the  superficial  position  of  the  laryngeal  nerve,  not  to  enqDloy 
too  strong  a  current.  A  current  which  will  produce  distinct  con- 
tractions of  the  muscular  fibres  of  the  tongue  is  suiScient. 

Among  internal  remedies,  according  to  my  experience, 
strychnine,  in  solution,  used  hypodermically,  is  the  most  worthy 
of  confidence.  One  should  begin  carefully,  with  small  doses 
(one-fourteenth  of  a  grain),  but  in  adults  soon  rise  to  one-seventh 
of  a  grain,  twice  a  day.  These  doses  are  larger  than  are  generally 
recommended,  but  have  been  given  by  me  without  any  detri- 
ment and  with  the  best  results.  Slight  toxic  manifestations 
appear,  but  they  vanish  at  once  on  discontinuing  the  drug  for  a 
few  days,  and  by  no  means  contraindicate  its  continuance.' 

Hyperaesthesia,  Pariesthesia,  and  Neuralgia  of  the  Larynx. 

Riiehle,  Kehlkopfkrankheiten.  1866,  p.  187. — Schnitzler,  Ueber  Sensibilitiitsneurosen 
cles  Kehlkopfes.  Wiener  med.  Pi'esse.  1873.  Nos.  46  and  47,  pp.  1052  and 
1107. —  Tobold,  Laryngoskopie  mid  Kehlkopfkrankheiten.  1874,  p.  343. — 
Mandl,  Maladies  du  larynx.    1872,  p.  758. 

Our  knowledge  with  regard  to  hypersesthesia,  neuralgia,  and 


'  Compare  von  Zmnssen,  Electricltiit  in  der  Medioln.  Fourth  Edition.  1872, 
pp  226  and  266. 

'■'  Compare  Acker,  Einige  Erfahrungen  uber  subcutane  Strychuininjection.    Aua  der 
Erlanger  med.  Klinik.    D.  Archiv  f.  klin.  Medicin.    Bd.  XIII.    1874,  p.  436. 
VOL.  VII.— 59 
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pai-festhesia  of  the  laryngeal  mucous  membrane  is,  on  the  whole 
very  meagre.  ' 

J udging  by  the  sparse  reports  to  be  found  in  literature,  genu- 
ine neuralgia  is  very  rare. 

8clinitzler  observed  a  case  of  this  kind  in  a  game-keeper,  thirty-six  years  of  age 
■who  had  hyijeralgcsia  of  the  pharynx  and  larynx  following  an  attack  of  angina. 
He  was  driven  to  the  verge  of  suicide  by  intolerable  pain  in  the  throat,  often  asso- 
ciated with  a  feeling  of  its  being  drawn  together,  so  that  lie  was  often  obliged  to 
draw  deep  inspirations  in  order  to  satisfy  himself  that  he  could  stiU  breathe.  A 
complete  cure  was  effected,  in  the  course  of  four  weeks,  by  pencilling  the  laryngeal 
mucous  membrane  with  chloroform  and  morphine.  The  case  is  not  entirely  pure, 
inasmuch  as  the  paroxysmal  character  of  the  pain  was  not  pronounced  ;  nevertheless 
it  might  still  be  reckoned  as  a  neuralgia. 

Hyperalgesia  occurs  most  frequently  in  inflammatory  and 
ulcerative  conditions  of  the  laryngeal  mucous  membrane  and  the 
remaining  soft  parts.  The  mucous  membrane  is  excessively 
sensitive  to  every  irritation,  Avhether  mechanical,  chemical,  or 
thermal.  At  the  same  time,  general  sensation  is  almost  always 
materially  altered.  There  are  not  only  painful  sensations,  in  the 
most  varied  degrees  of  severity,  sometimes  burning,  with  the 
feeling  of  being  raw,  sometimes  pricking,  or  sensations  of  dry- 
ness, pressure,  constriction,  or  darting  pain  in  the  larynx,  but 
also  parsesthesise — above  all,  a  very  distressing  sense  of  tickling, 
of  the  presence  of  a  delicate  foreign  body,  as  of  a  hair  or  the  like. 
These  troubles  are  often  very  obstinate  and  not  unfrequently  con- 
tinue after  the  j)rimary  inflammatory  or  destructive  process  has 
run  its  course. 

Not  seldom,  however,  hyperesthesia  and  paresthesia  occnr 
without  having  been  preceded  by  any  other  demonstrable  laryn- 
geal affection,  in  persons  who  are  subject  to  general  nervousness, 
to  hysteria,  or  to  hypochondriasis,  especially  those  who  suffer 
from  seminal  emissions  (Mandl ').  In  such  patients  the  same 
trouble  is  usually  experienced  in  the  pharyngeal  mucous  mem- 
brane. On  laryngoscopic  examination  w^e  find  either  a  slight 
degree  of  chronic  catarrh  with  granular  hypertrophy,  or  second- 
ary atrophy  of  the  pharyngeal  mucous  membrane,  or  great 


'  Union  mcdicale,  Paris,  1854 ;  and  Maladies  du  Larynx,  p.  758. 
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anfemia  of  the  laryngeal  and  pharyngeal  mucous  membrane,  or, 
finally,  no  anatomical  disturbance  whatever.  The  annoying  sen- 
sations experienced  may,  by  their  obstinacy  and  long  continuance, 
make  veritable  larynx-hypochondriacs  out  of  otherwise  healthy 
people,  but  especially  out  of  nervous  persons,  whose  vocation 
requires  the  use  of  the  voice  (preachers,  teachers).  Generally, 
however,  the  morbid  sensations,  and  the  disproportionately  lively 
complaints,  are  merely  the  outgrowth  of  an  already  existing  state 
of  hypochondriasis  or  hysteria,  which,  for  some  unknown  reason, 
sets  up  its  circus  in  the  sensitive  nerves  of  the  pharyngeal  and 
laryngeal  mucous  membrane.  Patients  are  often  misled  by  the 
pain  into  a  belief  in  the  existence  of  inflammation  or  ulceration 
— laryngeal  phthisis  ;  and  are  generally  very  happily  surprised 
at  the  negative  discoveries  of  the  laryngoscopist,  though  they 
may  not  remain  permanently  convinced  of  their  truth. 

While,  thus,  in  many  cases,  hypersesthesia  exists  as  a  mere 
disturbance  of  general  sensation,  in  other  rare  instances  it  is 
associated  with  a  liigh  degree  of  increased  reflex  irritability. 
This  shows  itself  in  a  nervous,  or  spasmodic  cough,  is  confined 
almost  exclusively  to  the  female  sex,  and  occurs  in  paroxyms  of 
longer  or  shorter  duration,  often  returning  at  a  given  hour  of  the 
day,  or  only  called  forth  by  psychical  disturbances.  The  suc- 
cessive cough-explosions  repeat  themselves  for  hours  and  even 
days,  with  a  regularity  and  persistency,  which  finally  become  in- 
sufferable to  the  listener,  without  the  patient's  appearing  to  be 
materially  fatigued  by  the  forced  expii'ations. 

Not  long  ago,  in  company  with  one  of  my  colleagues  in  this  place,  I  saw  a  hys- 
terical lady  in  whom  such  a  nervous  cough  had  lasted  nninterniptedly,  day  and 
night,  for  several  weeks,  without  the  occurrence  even  of  half  an  hour's  rest. 

The  sound  of  the  cough  is  often  peculiarly  altered,  most  fre- 
quently becoming  very  deep,  almost  growling  or  humming, 
which,  as  will  hereafter  be  shown,  is  due  to  the  coarse  vibrations 
of  the  arytenoid  cartilages  and  aryteno-epiglottidean  folds,  which 
are  not  as  fixed  as  they  should  be,  on  account  of  muscular 
paresis. 

In  nervous  cough  there  is  generally  no  expectoration,  as 
Ruehle  has  observed,  though  vomiting  is  not  uncommon.  Spas- 
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modic  conditions  of  the  muscular  apparatus  of  the  larynx  and 
pharynx  are  not  uncommon— thus  attacks  of  spasm  of  the  glottis 
spasmodic  interference  with  swallowing,  and  continued  twitcliintr 
movements  of  the  vocal  cords  (Schnitzler).  Manifestations  of 
sensitive  and  motor  irritation  may,  at  the  same  time,  also  show 
themselves  in  the  domain  of  other  nerves,  and  even  general  con- 
vulsions may  supervene. 

The  course  and  duration  of  the  hyperesthesias  and  hyperal- 
gesias which  arise  as  the  result  of  inflammation,  ulcerative  destruc- 
tion or  a  neoplasm  within  the  larynx,  depend,  in  general,  upon 
the  course  of  the  primary  disturbance.  Still  it  is  to  be  remarked 
that  those  attacks  of  hypergesthesia  and  hyperalgesia,  which  are 
so  apt  to  accompany  chronic  catarrh  of  the  pharynx  and  larynx 
in  hypochondi-iacs,  who  are  at  the  same  time  public  speakers, 
often  persist  most  obstinately  after  the  removal  of  the  catarrh. 
Those  forms,  too,  which  arise  without  any  primary  disturbance 
in  the  larynx,  often  in  well-marked  ansemia  of  the  laryngeal 
mucous  membrane,  and  following  hysteria  and  hypochondriasis, 
appear,  in  general,  pretty  obstinate,  so  that,  from  the  beginning, 
no  very  favorable  prognosis  can  be  made. 

In  the  therapeutics  of  abnormally  increased  irritability  of  the 
sensitive  nerves  of  the  larynx,  it  is  to  be  remembered,  as  a  general 
rule,  that  where  primary  disturbances  exist,  especially  chronic 
catarrh,  our  attention  must  first  be  directed  to  them,  because 
upon  their  removal  depends  the  cure  of  the  anomaly  in  the  sen- 
sitive tract.  AVhere,  on  the  other  hand,  the  hypersestliesia 
appears  more  as  an  independent  laryngeal  neurosis,  a  proper 
regard  to  any  general  disturbances  that  may  exist,  especially  of 
hysteria  and  hypochondriasis,  is  indispensable.  Here  procediu'es 
calculated  to  effect  a  general  revolution  in  the  system  (cold-water 
treatment,  sea-baths,  a  change  of  climate,  etc.)  usually  act  better 
than  any  local  or  medicinal  treatment.  In  hysterical  subjects 
narcotics  are  particularly  worthless.  Schnitzler  several  times 
observed  good  results  in  men,  from  pencilling  the  laryngeal  mu- 
cous membrane  with  chlorofonn  and  moi-phine.  According  to  my 
experience,  bromide  of  potassium  often  acts  very  well,  in  part 
applied  directly  to  the  laryngeal  mucous  membrane  and  in  part 
taken  internally.     We  must  further  strongly  recommend  the 
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methodical  blunting  of  the  abnormal  irritability  of  the  laryngeal 
mucous  membrane  by  mechanical  means  (the  introduction  of  the 
laryngeal  probe,  of  a  little  sponge  wet  with  an  astringent  solu- 
tion or  a  solution  of  bromide  of  potassium,  the  mild  and  uniform 
action  of  which  Tobold  justly  makes  prominent).  If  all  these 
means  prove  useless,  nothing  remains  but  to  try  a  single,  ener- 
getic cauterization  of  the  laryngeal  mucous  membrane  with  the 
nitrate  of  silver  in  substance,  which  sometimes  removes  the  evil 
for  a  long  time. 

 ^-EEDS  ckWEST-RIDING 

r,:EDICO-CHIRURGICAL  SOCIETY 

NEUROSES  OF  MOTION. 

I.  Paralyses. 

The  older  literature,  which  is  of  no  significance,  may  be  found  cited  in  the  work 
of  Ilelfft,  referred  to  immediately  below. 

Ilelfft,  Krampf  und  Lahmung  der  Kehlkopfmuskeln.  Berlin.  1852. — Friedreich, 
Ki-ankheiten  des  Larynx  und  der  Trachea.  Virchovv  spec.  Pathologic  und 
Therapie.  Bd.  V.  p.  509.  1854. — Trauhe-Mnnh,  Laryngoskopischer  Befund  bei 
Aneurysma  des  Aortenbogens.  Deutsche  Klinik.  1860.  No.  41  and  1861.  No.  27. 
— Cf .  Trauhe's  gesammelten  Beitrage  zur  Pathologic  und  Physiologic.  Bd.  11.  pp. 
505  and  676.— Ruckle,  Die  Kchlkopfkrankheiten.  Berlin.  1861,  p.  213.— Maiidl, 
Des  neuroses  chroniques  du  larynx.  Gaz.  des  Hopitaux.  No.  4.  1861. — Potain, 
Gaz.  hebdomadaire  de  Paris.  XII.  35. — Oerhardt,  Studien  und  Beobachtungen 
iiber  Stinimbandlahmung.  Virchow's  Archiv.  Bd.  XXVII.  pp.  68  and  296. 
1863. — Kaj)jiel€r,  Excision  eines  ^  Zoll  langen  Stiickes  aus  dem  N.  vagus  bei 
Exstirpation  einer  Geschwulst  am  Halse,  etc.  Archiv  der  Heilkunde.  1864.  V. 
S.  271. — Schnitzler,  Ueber  Stimmbandliihraungen.  Wien.  nied.  Presse.  1866.  No. 
417. — Tiirck,  Klinik  der  Kehlkopfkrankheiten.  Wien.  1866,  p.  AZ6.—Baeumler, 
Ueber  Stimmbandliihmungen.  D.  Archiv.  f  klin.  Med.  II.  p.  550.  l%61.—Morell 
Mackenzie,  Hoarseness,  loss  of  voice,  and  stridulous  breathing  in  relation  to 
nervo-muscular  affections  of  the  larynx.  II.  Ed.  London.  1868. —  v.  Ziemssen, 
Stirambandliihmungen  (Laryngoskopisches  und  Laryngotherapeutisches). 
Deutsches  Archiv  f.  klin.  Med.  Bd.  IV.  p.  370.  IQm.—Machemie  and  Ecans,  Cases 
of  laryngeal  paralysis.  Medical  Times  and  Gazette.  April  3,1869.  —Navratil,  Ueber 
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Stiinmbftnaailimiiiigen.  Berlin  klin.  "Wochenschrift.  18G9.  Nos.  30  and  37._ 
JRiegel,  Ueber  Recurrenslahmungen.  D.  Archiv  f.  klin.  Med.  Bd.  YI.  p.  37.  laog 
Heller,  Rechts3citigc  Stimuabuudlalimung  in  Folge  von  Carcinoni  des  N.  va<'ug 
und  Recurreus  dexter.  D.  Archiv  f.  klin.  Mediciu.  Bd.  VI.  jj.  277.  1809. —  Olioer 
Cases  of  ai)honia  from  paralysis  of  intrinsic  muscles  of  the  laijnx,  etc.  Americ. 
Journal  of  Med.  Sciences,  p.  305.  1870. — Bieyel,  Ueber  Liilnnung  einzelner 
Kehlkopfnerven  (M.  cricothyreoideus).  D.  Archiv  f.  klin.  Med.  VII.  p.  204. 
1870.— 5ie/  •mer,  Ueber  Bronchialastliina.  Volkmann's  Sammlung  klin.  Vor- 
triige.  No.  12.  1870. — Levison,  Interniittirende  Aphonic,  vierjiihrige  Dauer, 
Heilung.  Berlin,  klin.  Wochenschrift.  No.  46.  1870. — Eulenburg,  Lelirbuch  der 
funct.  Nervenkranklieiten.  Berlin.  1871,  p.  534. — JVavj-atil,  Laryngologische 
Beitriige.  Leipzig.  1871,  p.  49. — U.  Bose,  Ueber  Stimmbandltihmung.  Langen- 
beck's  Archiv  f.  Chirurgie.  Bd.  XIII.  p.  243.  1872.—^.  Mcolas-Buranty, 
Diagnostic  des  j^aralysies  inotrices  des  muscles  du  larynx.  Paris.  1872. — Frasei; 
Lancet.  1872. — Gerhardt,  Ueber  Diagnose  und  Behandlung der  Stimmbandliihin- 
ung.  Volkmann's  Sammlung  klin.  Vortriige.  No.  36.  1872. —  Tlie  same,  Laryn- 
gologische Beitrage.  D.  Archiv  f.  klin.  Med.  Bd.  XI.  p.  575.  1873. — Riegel, 
Ueber  Liihmung  der  Glottiserweiterer.  Berl.  klin.  Wochenschrift.  1872.  Nos.  20, 
21.  1873.  No.  7. — Schech,  Ueber  die  Function  der  Nerven  und  Muskeln  des 
Kehlkopfes.  Zeitschrift  fur  Biologic.  IX.  p.  258.  1873. — G.  Schmidt,  Laryngo- 
skopie  an  Thieren.  Berlin,  klin.  Wochenschrift.  No.  3.  1873. —  Welsch,  Zur 
Aetiologie  der  Heiserkeit.  Bayr.  iirztl.  Intelligenzblatt.  No.  38.  1873. — 
Schnitzler-Coen,  Aus  der  AUgem.  Poliklinik  in  Wien.  Abtheilung  fiir  Hals-  uud 
Brustkranke.  Kehlkopf-Iunervationsstcirungen.  Wien.  med.  Presse.  1873.  No. 
31. — Eben  Watson,  On  some  of  tlie  nervous  affections  of  the  larynx.  Glasgow 
Med.  Journal.  January,  1874. — Holden,  Unilateral  paresis  of  vocal  cord.  N.  Y. 
Medical  Record.  June  1,  1874. — Schroettei;  Laryngologische  Mittheilungen. 
Jahresbericht  (pro  1870)  1871,  p.  73  and  (pro  1871-73)  1874,  p.  dO.—Pentzoldt, 
Ueber  die  Paralyse  der  Glottiserweiterer.  D.  Archiv  f.  klin.  Med.  Bd.  XIIL  p. 
107. 1874. — Feith,  Ueber  die  doppelseitige  Liihmung  der  Glottiserweiterer.  BerL 
klin.  Wochenschrift.  1874.  No.  49.— Ott,  Ueber  Stimmbandlahmung.  Wiener 
med.  Wochensclirift.  Nos.  30  and  31.  1874:.—Sidlo,  Ueber  einen  seltenen  Fall 
von  Glottisstenose.  Wiener  med.  Wochenschrift.  1875.  Nos.  26,  27,  and  29.— 
Biegel,  Ueber  respiratorische  Paralysen.  Volkmann's  Samml.  klin.  Vortrage. 
No.  95.  1875.— «.  Ziemssen,  Ueber  Liilnnung  der  Glottiserweiterer.  D.  Archiv  f. 
klin.  Med.  1876.  Bd.  XVIII— i.  Behn,  Ein  Fall  von  Liihmung  der  Glottiser- 
weiterer nach  Typhus  abdominalis.  D.  Archiv  f.  klin.  Med.  Bd.  XVIII.— 
ston,  Tlie  physiology  of  spasm  and  palsy  of  the  larynx.  British  Medical  Journal. 
Dec.  19,  1874.— Keen,  Laryngeal  nerves  and  muscles  of  respiration.  Exi)eri- 
ments  on  a  criminal  executed  by  hanging.  Philadelphia  Med.  Times,  March 
20,  187!).— Hense,  Bilateral  paralysis  of  the  posterior  crico-arytenoid  muscles. 
Archiv  der  Hcilkundc.  XVI.  1,  p.  77.  1875-Buchenne,  Glosso-labio-laryngeal 
paralysis.  Gaz.  des  Hopitaux.  July  3,  187o.-Bumas,  On  laryngeal  spasm. 
Montpellier  Med.  1874,  p.  324:.— Sawyer,  Ou  some  neuroses  of  the  larynx. 
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British  Med.  Journal.  Oct.  31,  1874. — Klcmm,  A  new  procedure  for  diagnosti- 
cating affections  of  the  vocal  cords  (paralysis).  Archiv  fiir  Hcilkunde.  Heft 
IV.  May  1,  1876  ;  on  paralysis  of  the  vocal  cords  in  laryngeal  phthisis.  Ibidem. 
Feb.  1.  Hefte  11.  and  III.  1876. — Itemi,  On  rheumatic  paralysis  of  the  larynx 
cured  by  electricity.  La  Nuova  Liguria  Medica.  No.  1.  1874. — Beaumetz,  On 
the  treatment  of  rheumatic  jjaralysis  of  the  larynx  by  electricity.  Bulletin  G6u. 
de  ThCrap.  April  15,  187G. — liohinson,  A  case  of  paralysis  of  both  vocal  cords 
following  a  fall  upon  a  wheelbarrow.  New  York  Med.  Record.  May  6,  1876. — 
Johnson,  On  tlie  laryngeal  symptoms  which  result  from  the  pressure  of  aueu- 
rismal  and  otlier  tumors  upon  the  vagus  and  recurrent  nerves.  Med.-  Chir. 
Trans.  Vol.  LVIII.  p.  29.  1875. — Gubler,  On  the  good  effects  of  picrotoxiue  in 
a  case  of  laryngeal  paralysis.  Bull,  de  la  Soc.  de  Th6r.  Seance  du  11  Aoilt,  1875. 
— Navratil,  Laryngeal  paralysis  due  to  trichinosis.  Berlin,  kliu.  Woch.  No.  21. 
1876. — Bresgen,  Observations  on  the  diagnosis  and  treatment  of  paralysis  of  the 
abductor  muscles  of  the  vocal  cords.  Virchow's  Archiv.  May  27,  1876. — Tissot, 
On  the  laryngeal  paralyses.  Paris.  Public  par  Delahaye. 


A. — Paralyses  in  the  Domain  of  the  Superior  Laryngeal  Nerve. 

The  consideration  of  paralysis  of  the  superior  laryngeal  nerve 
is  naturally  linked  with  the  discussion  of  anesthesia  of  the 
laryngeal  mucous  membrane.  According  to  physiological  ex- 
periments (see  Anatomico-Physiological  Introduction),  complete 
paralysis  of  conduction  of  the  superior  laryngeal  nerve  (section  of 
the  nerve,  etc.)  is  followed  by  complete  anaesthesia  of  the  mucous 
membrane  of  the  upper  and  middle  laryngeal  cavity,  as  well  as 
paralysis  of  the  crico- thyroid  muscles  and  perhaps  also  of  the 
thyro-epiglottidean  and  aryteno-epiglottidean  muscles.  Corre- 
sponding to  this,  there  is  entire  loss  of  sensibility  to  the  touch 
or  to  pain,  in  those  regions  of  the  larynx  referred  to  and  in  the 
adjoining  portions  of  the  pharynx,  as  well  as  loss  of  reflex  irri- 
tability (vaso-motor  and  trophic  disturbances  have  not,  as  yet, 
been  observed),  and  furthermore,  owing  to  paralysis  of  the  crico- 
thyroid muscles,  a  rough,  deep  voice,  and  inability  to  produce 
high  tones. 

With  regard  to  participation  of  the  depressors  of  tlie  epiglot- 
tis in  the  disease,  the  physiological  experiments  made  thus  far  do 
not  furnish  sufficient  material  for  the  determination  of  the  ques- 
tion.   Some  clinical  observations,  which  are  given  below,  argue 
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in  favor  of  the  dependence  of  these  muscles  on  the  superior 
laryngeal  nerve ;  still  they  are  not  absolutely  conclusive,  and  the 
matter  certainly  demands  further  experimental  as  well  as  clinical 
testing.  Clinically,  not  only  will  the  observation  of  any  cases  of 
isolated  paralysis  of  the  superior  laryngeal  nerve  be  of  value 
but  special  weight  should  be  attached  to  careful  examination  of 
the  muscles  of  the  epiglottis,  in  complete  paralysis  of  the  recur- 
rent laryngeal  nerve  of  one  or  both  sides,  as  well  in  the  living  as 
in  the  dead  subject,  inasmuch  as  the  clinical  and  anatomical 
condition  of  the  depressors  of  the  epiglottis  in  such  a  case  might 
furnish  very  important  points  for  determining  the  question 
before  us. 

Among  the  few  clinical  observations  at  present  before  us 
which  might  be  of  value  in  studying  the  innervation  of  the 
muscles  of  the  epiglottis,  special  significance  is  to  be  attached  to 
Kappeler's  report  of  the  result  of  a  resection  of  the  trunk  of  the 
pneumogastric  nerve,  performed  by  Billroth  during  the  extir- 
pation of  a  lymphatic  gland  sarcoma  on  the  right  side  of  the 
neck.  A  piece  an  inch  and  a  half  long  was  excised  from  the 
right  pneumogastric  nerve,  about  an  inch  and  a  half  above  the 
clavicle,  therefore  certainly  below  the  origin  of  the  superior 
laryngeal  nerve.  On  laryngoscopic  examination,  thereafter, 
there  was  found  complete  paralysis  of  the  right  vocal  cord 
(immobility  in  the  cadaveric  position),  the  muscles  of  the  epiglot- 
tis acting  normally  and  the  sensibility  of  the  larynx  remaining 
intact.  (It  was  not  found  possible  to  arrive  at  a  definite  conclu- 
sion with  regard  to  the  capacity  for  action  of  the  crico-thyroid 
muscles.) 

To  these  observations  may  be  added  a  number  of  clinical  cases 
that  have  come  under  my  notice,  which  entirely  confirm  the 
relations  of  the  epiglottis,  as  found  in  Kappeler's  case.  In  one 
instance  of  complete  paralysis  of  the  recurrent  laryngeal  nerve 
on  both  sides,  the  muscular  apparatus  of  the  epiglottis  performed 
its  functions  normally ;  in  two  cases  of  probably  complete  paral- 
ysis of  the  superior  laryngeal  nerve  on  both  sides,  the  muscles 
of  the  epiglottis  were  paralyzed,  while  all  the  muscles  inner- 
vated by  the  recurrent  laryngeal  performed  their  functions 
normally. 
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As  regards  the  first  observations,  they  consist  of  two  cases  of  bilateral  total  com- 
pression of  the  recurrent  laryngeal  nerves  by  cancer  of  the  cEsophagus,  with  com- 
plete bilateral  paralysis  of  the  vocal  cords  and  entire  aphonia,  the  vocal  cords  and 
arytenoid  cartilages  occupying  the  cadaveric  position.  In  sjnte  of  this,  there  was 
normal  moiility  of  the  e2n(/lottis  and  normal  closure  of  the  larynx  in  swallowing. 
(Compare  von  Ziemssen,  Stimmbandlahmungun.  D.  Aa'chiv  f.  klin.  Med.  18G8.  IV. 
:  p.  37.) 

To  these  may  be  added  my  cases,  given  in  outline  below,  of  probable  complete 
I  bilateral  paralysis  of  both  superior  laryngeal  nerves  as  the  result  of  diphtheria. 
Detailed  accounts  of  these  cases,  observed  in  my  Clinic,  have  already  been  made 
public  by  Prof.  Leube  and  Dr.  Acker. 

Barbara  D.,  forty-five  years  of  age,  a  woman  who  hired  herself  out  by  the  day, 
;  suffered  from  pharyngeal  diphtheria  at  the  same  time  with  her  children,  early  in 
March,  1869.  After  being  sick  abed  for  fourteen  days,  she  returned  to  work,  but  was 
taken  sick  anew,  eight  days  later,  with  difiiculty  of  swallowing,  weakness,  and 
trembling  of  the  extremities.  The  latter  increased,  in  the  course  of  a  week,  to  com- 
plete paralysis,  the  former  to  entire  incapacity  to  take  nourishment,  as  all  food 
swallowed  passed  into  the  trachea,  and,  after  exciting  the  most  tormenting  parox- 
ysms of  coughing,  was  expelled  witli  violence  through  the  nose.  Her  voice  was 
entirely  lost  (paralysis  of  both  recurrent  nerves  ?),  and  did  not  return  till  the  begin- 
ning of  May.  There  was  dii^lopia  and  indistinct  vision.  Nourishment  was  given 
through  an  OBSophageal  tube. 

On  the  tenth  of  May  she  entered  the  Erlaugen  Medical  Clinic.  The  paralysis  of 
the  muscles  of  the  extremities,  trunk,  neck,  and  eyes  was  receding.  There  was  con- 
sideral)le  disturbance  of  the  sensibility  of  the  skin,  the  two  points  of  the  testhesiom- 
eter  being  distinguishable,  on  the  hand  and  fingers,  only  at  a  distance  of  al)out  three 
and  a  half  inches  apart.  Her  voice  was  nasal  but  loud,  somewhat  rough  and  mo- 
notonous. The  palatine  arches  and  the  pendant  palate  were  still  paralyzed.  The 
epiglottis  was  paralyzed,  and  stood  erect,  high  and  immovable,  against  the  base  of 
the  tongue.  The  movements  of  the  vocal  cords  and  arytenoid  cartilages  were  some- 
what sluggish,  but  normally  extensive.  There  was  complete  anaesthesia  and  a  lack 
of  all  reflex  irritability  in  the  mucous  membrane  of  the  epiglottis,  as  well  as  of  the 
upper  and  middle  laryngeal  cavities  as  far  down  as  the  free  edge  of  the  vocal  cords 
(passing  downwards  below  that,  the  probe  caused  coughing  and  pain). 

Seven  weeks  later  the  patient  was  entirely  cured. 

C.  F.,  a  farmer,  forty-eight  years  old,  went  through  with  an  attack  of  pharyngeal 
diphtheria,  in  the  latter  half  of  October,  1872,  whereupon,  during  November,  he  was 
seized  with  general  lassitude,  an  unsteady  gait,  nasal  voice,  and  difficulty  of  swal- 
lowing, the  latter  showing  itself  chiefly  by  fluids  passing  the  wrong  way,  partly 
into  the  trachea,  followed  by  coughing-fits,  partly  into  the  nasal  cavity. 

At  the  beginning  of  December  his  voice  was  rough  and  rattling,  with  a  nasal 
timbre,  the  movements  of  the  vocal  cords,  during  breathing  and  phonation,  being 
entirely  normal.  The  epiglottis  stood  leaning  backwards  against  the  base  of  the 
tongue,  perfectly  immovable.    There  was  complete  ancesthesia  of  the  mucous  mem- 
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braue  of  tlio  larynx,  and  an  absence  of  pain  and  of  reflex  irritability  on  its  being 
touched  with  the  laryngeal  sound,  electrode,  etc. 

In  both  tlie  cases  here  communicated  there  is,  as  one  may  see, 
a  very  characteristic  combination  of  anaesthesia  of  the  laryngeal 
mucous  membrane  down  to  the  edges  of  the  vocal  cords,  and 
paralysis  of  the  muscles  of  the  epiglottis  (it  being  doubtful  with 
regard  to  the  crico- thyroid  muscles) ;  while  in  one  case  no  dis- 
turbance of  the  function  of  the  muscles  innervated  by  the  recur- 
rent laryngeal  nerves  took  place  at  all,  in  the  other  case,  as  it 
appears,  it  had  occurred,  but  had  already  disappeared  again.  It 
was  not  j)ossible  to  arrive  at  a  definite  conclusion  with  regard  to 
the  activity  of  the  crico-thyroid  muscles.  The  voice  was  rough, 
but  the  low  degree  of  cultivation  of  the  patients  prevented  ua 
from  settling  the  question  whether  it  was  possible  for  them  to 
strike  singing  tones  in  the  higher  registers.  On  the  whole,  how- 
ever, these  two  cases  give  one  the  impression  that  complete  anaes- 
thesia, entire  paralysis  of  the  epiglottis,  and  paralysis  of  the 
crico-thyroid  muscles,  constitute  a  group  of  symptoms  that 
belong  together,  that  are  independent  of  paralysis  in  the  domain 
of  the  recurrent  laryngeal  nerve,  and  that  can  probably  only  find 
their  origin  in  anatomical  changes  of  the  superior  laryngeal 
nerve. 

It  must  remain  for  further  observations  to  confirm  or  to  rectify 
what  is  doubtful  in  these  observations. 

In  an  etiological  point  of  view,  I  must  place  diphtheria  at  the 
head  of  the  list,  inasmuch  as,  since  my  attention  has  been  called 
to  this  point,  I  have  found  these  characteristic  alterations  in  five 
cases.  I  also  find  cases  that  might  be  placed  under  this  category 
in  older  works,  especially  those  of  H.  Weber.  ^ 

Weber's  Cases,  ISTos.  IV.,  V.,  VI.,  and  VII.,  very  much  resemble  mine,  so  far  as 
the  noa-laryngoscopic  symptoms  are  concerned.  In  Case  V.,  which  very  much  re- 
sembles my  case  I.  (compare  Leulje,  1.  c),  it  is  stated  that  "  on  the  26th  of  March, 
the  diflaculties  attending  swallowing  were  increased  rather  than  diminished.  On 
attempting  to  swallow,  severe  cough  is  excited,  with  expulsion  of  the  fluids  through 
the  nose,  followed  by  great  exhaustion.  Weakness  of  the  muscles  of  the  neck  is 
greatly  increased.    On  being  raised,  the  head  falls  forward  on  to  the  breast,"  etc. 


'  Virchow's  Archiv,  Bd.  XXV.  p.  114,  18G3;  and  Bd.  XXVIII.  p.  489,  1«63. 
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Death  followed  on  the  28th,  during  a  fainting-fit.  Amongst  other  things  the 
oost-mortem  showed  pneumonic  consolidations  scattered  through  the  lower  lobe  of 
ihe  left  lung  (the  result  of  food  inhaled  ?). 

Prognosis. — The  gravity  of  this  condition,  for  the  life  of  the 
ijatient,  is  evidently  very  serious  if  the  paralysis  is  developed 
oo  a  high  degree.  The  introduction  of  nourishment  by  the  usual 
•channel  either  has  to  be  given  up,  on  account  of  the  constant 
'3scape  of  food  into  the  trachea,  and  then  rapid  inanition  and  ex- 
Icreme  cardiac  weakness  follow;  or  feeding  by  the  mouth  is  con- 
ttinued,  in  spite  of  the  accidents  of  swallowing  the  wrong  way ;  and 
tfchen  pneumonia,  as  the  result  of  the  entrance  of  food  into  the 
lair-passages,  inevitably  follows,  with  exhausting  paroxysms  of 
.-coughing,  and  often  death  by  suffocation.  In  view  of  these  re- 
;3ults,  and  the  comparatively  long  duration  of  diphtheritic  paral- 
ysis of  the  larynx — according  to  my  observations,  lasting  from 
'four  to  six  weeks — the  correct  diagnosis  of  these  conditions  is  ex- 
ceedingly important,  because  it  leads  to  the  immediate  adoption 
of  artificial  nourishment  (by  means  of  the  oesophageal  tube  or 
per  rectum). 

Some  of  the  cases  reported  by  H.  Weber,  GuU,^  Maingault,^ 
Monckton,'  and  others,  of  a  fatal  termination  of  paralysis  of  the 
palate,  in  which  post-mortem  examination  showed  no  other 
changes  than  those  of  lobular  pneumonia,  might  be  referred  back 
to  paralysis  of  the  superior  laryngeal  nerve,  causing  incomplete 
closure  of  the  larynx  and  anaesthesia  of  the  mucous  membrane, 
with  the  results,  to  nutrition  and  the  function  of  the  lungs, 
which  follow  these  conditions. 

When  the  patient  is  carefully  nourished,  when  food  is  pre- 
vented from  entering  the  air-passages,  and  he  is  otherwise  kept 
under  favorable  conditions,  diphtheritic  paralysis  of  the  larynx 
seems  to  justify  a  very  favorable  prognosis. 


'  Lesions  of  the  nerves  in  the  neck  and  of  the  cervical  segments  of  the  cord  after 
faucial  diphtheria.    Lancet,  1858,  Vol.  II.  p.  5. 
''De  laparalysie  diphtheritique.  Paris,  1860. 

'  Second  report  of  the  medical  oSicer  of  the  privy  council.  London,  18G0.  Quoted  by 
Weber. 
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Oases  of  paralysis  confined  to  a  single  function  of  the  sib- 
perior  laryngeal  nerve  have  been  observed  repeatedly. 

Paralysis  of  the  sensitive  fibres  has  repeatedly  been  observed  i 
by  Schnitzler  and  myself,  as  was  shown  above,  in  the  chapter  on 
"Anaesthesia  of  the  Laryngeal  Mucous  Membrane." 

Paralysis  of  the  muscles  of  the  epiglottis,  the  thyreo-epiglot- 
tidean  and  aryteno-epiglottidean  muscles,  would  seem  to  occur 
frequently  in  paralysis  of  the  palate  and  larynx,  usually  indeed 
in  connection  with  paralysis  of  numerous  other  laryngeal  muscles. 
Undoubtedly  unilateral  paresis  or  paralysis  of  the  epiglottis  also 
occurs  in  disturbances  of  the  recurrent  nerve  of  one  side,  as  liaa 
been  seen  by  Grerhardt,  Tui-ck,  and  myself ;  still  this  phenomenon 
is  by  no  means  a  frequent,  much  less  a  constant  symptom  of 
peripheral  disturbance  of  the  recurrent  laryngeal  nerve,  and  may, 
therefore,  probably  be  considered  merely  as  an  instance  of  anom- 
alous innervation  of  the  depressors  of  the  epiglottis  by  the  re- 
current instead  of  by  the  superior  laryngeal  nerve. 

A  similar  state  of  things  seems  to  exist  with  reference  to 
paralysis  of  the  crico-thyroid  muscles.  I  believe  I  have  satisfied 
myself  that  in  paralysis  of  the  recurrent  nerves  these  muscles 
are  not  seldom  paralytic,  or  at  least  paretic  ;  and  in  several  cases 
of  pure  paralysis  of  the  recurrent  nerve,  Tiirck  has  demonstrated 
post-mortem  atrophy  and  fatty  degeneration  in  the  crico-thyroid 
muscle  of  the  affected  side,  as  well  as  in  the  muscles  innervated 
by  the  paralyzed  recurrent,  while  the  superior  laryngeal  nerve 
appeared  normal  under  the  microscope.  Hence  it  appears  not 
improbable  that  the  motor  innervation  of  the  crico-thyroid 
muscles  now  and  then  depends  on  the  recurrent  nerve. 

From  the  experiments  of  Jelenffy  and  Schecli,  given  above, 
the  symptoms  of  paralysis  of  the  crico-thyroid  muscles  might  be 
presumed  to  be  a  rough  voice  in  the  lower  registers,  and  inability 
to  produce  high  tones,  furthermore  imperfect  approximation  of 
the  cricoid  to  the  thyroid  cartilage.  These  changes  seem  also  to 
occur  in  man,  as  the  result  of  paralysis  of  the  external  branch 
of  the  superior  laryngeal  nerve,  or  of  lesion  of  the  muscle.  I  say 
"seem,"  for  the  cases  found  by  me  in  literature,  as,  for  instance, 
those  of  Mackenzie  (Hoarseness,  p.  44,  et  seq.),  are,  without  ex- 
ception, not  pure  enough,  that  is,  not  sufficiently  free  from  the 
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possibility  of  simultaneous  implication  of  the  tliyro-arytsenoideus 
luternus,  and  other  muscles,  to  serve  strictly  as  proof.  Some  of 
the  further  symptoms  attributed  to  the  paralysis  in  question  are 
I  of  doubtful  character,  among  which  are  the  following:  a  dif- 
I  terence  in  level  between  the  two  cords  on  striking  high  tones  (the 
[  liealthy  cord  stands  higher  and  appears  longer — Riegel) ;  visible 
(deficiency  in  vibration  of  the  vocal  cords  with  aphonia  (Bose), 
(excavation  of  the  edges  of  the  cords,  depression  of  the  centre  of 
ithe  cords  on  inspiration,  and  its  elevation  on  expiration  and 
tespecially  on  plionation ;  and,  finally,  the  disappearance  of  the 
wocal  processes.  Mackenzie,  who  designates  the  latter  three 
ipoints  as  of  special  importance  in  the  laryngoscopic  diagnosis  of 
jparalysis  of  the  crico-thyroideus,  furtheimore  calls  attention  to 
tthe  fact  that  speaking  is  a  great  effort  to  the  patient,  and  that 
tthe  origin  of  the  paralysis  may  generally  be  referred  back  to  too 
ifatiguing  and  too  prolonged  speaking,  shouting,  or  singing. 

A  more  accurate  delineation  of  this  disease  must  be  left  to 
ifurther,  specially  favorable,  observations. 

]B.— Paralyses  in  the  Domain  of  the  Inferior  or  Recurrent  Laryn- 
geal Nerve. 

Pathogenesis  and  Etiology. 

Paralyses  of  the  recurrent,  from  central  causes,  are  tolerably 
rare.  They  imply,  in  part,  anatomically  demonstrable  degenera- 
tion of  the  roots  of  the  pneumogastric  and  spinal  accessory 
nerves  on  the  floor  of  the  fourth  ventricle,  as  they  are  found  in 
disease  of  the  medulla  oblongata  and  the  pons  Varolii — for  in- 
stance, in  what  is  called  bulbar  paralysis  ;  in  multiple  cerebro- 
spinal sclerosis  ;  in  progressive  muscular  atrophy  ;  in  tabes  dor- 
salis  with  eventual  implication  of  the  medulla  oblongata.  Such 
cases  have  been  observed  by  Kussmaul,'  Proust,'  Wilks,'  Seelig- 
miiller,*  Charcot, °  Gerhardt,  Schnitzler,  and  myself. 

'  Ueber  die  fortschreitende  Bulbiirparalyse,  etc.  Volkmann's  Sammlung  klin.  Vor- 
triige.  No.  54. 

*  Gazette  dea  Hopitaux.  1870.  Nos.  51  and  52. 
3  Guy's  Hospital  Repoi-t.  3  Ser.  XV.  1 ,  1870. 

^  Ein  Fall  von  Liihmung  des  Accessorius  Will'sii.  Archiv  f.  Psychiatrie  u.  Nerven- 
krankheiten.  III.  2,  1872. 

^  Archives  de  physiol.  norm,  et  path.  II.  p.  246.  1870. 
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I  have  had  the  opportunity  of  observing  five  cases  of  bilateral  paralysis  of  the 
vocal  cords  in  bulbar  affections,  viz.,  two  cases  of  glosso-pharyngo-laryngo-labial 
paralysis,  and  three  cases  of  "sclerose  en  plaques."  Only  in  tlic  first  two  cases  did 
the  paralysis  become  complete  in  time,  so  that  the  voice,  which  had  gradually  been 
growing  more  impure  and  weaker,  finally  gave  place  to  complete  aphonia,  the  vocal 
cords  occupying  the  cadaveric  position.  In  the  three  cases  of  sclerosis  en  jtlaqvet 
the  paralysis  was  incomplete,  and  was  localized  as  well  in  the  adductors  as  in  the 
tensors  of  the  cords,  so  that  the  voice  was  not  only  without  intensity  and  endurance 
but  also  limited  in  tone,  and  finally  reduced  to  a  monotone.  With  these  manifesta- 
tions of  paralysis  in  the  domain  of  the  recurrent,  there  are  then  combined  evidences 
of  a  similar  nature  in  the  domain  of  the  superior  laryngeal  nerve,  viz.,  partial 
anresthesia,  difficulty  of  motion  and  a  high  position  of  the  epiglottis,  paralysis  of 
the  crico-thyroideus. 

We  shall,  doubtless,  have  to  reckon  as  among  the  central 
paralyses  those  cases  of  paresis  and  paralysis  of  the  vocal  cords 
which  are  sometimes  seen  in  other  diseases  of  the  brain ;  for 
instance,  after  apoplectic  or  epileptic  seizures,  as  well  as  those 
caused  by  general  neuroses,  especially  by  hysteria.  Instances 
of  h^'^sterical  paresis  of  the  tensors  of  the  vocal  cords  are  very 
frequent ;  those  due  to  apoplexy  and  epilepsy  seem  to  be  very 
rare/ 

It  cannot  at  present  be  determined  whether  or  not  the  rare  in- 
stances of  toxic  paralysis  of  the  meal  cords,  which  have  been 
observed  after  poisoning  with  lead,  arsenic,  or  atropine,  as  well 
as  the  cases  of  intermittent  paralysis  reported  by  Valleix,  Ger- 
hardt,  and  Levison,  which  are  characterized  by  a  loss  of  voice 
during  several  hours  of  the  day,  recurring  regularly,  without 
giving  evidence  of  a  malarial  nature,  are  to  be  regarded  as  cen- 
tral pai-alyses  of  the  glottis. 

Paralysis  of  tTie  trwik  of  the  recurrent  laryngeal  nerve  is 
not  rare.  Its  greater  frequency,  as  compared  with  paralysis  of 
the  superior  laryngeal  nerve,  is  readily  explained  by  the  long 
course  and  the  exposed  situation  of  the  recurrent,  which  exposes 
it  to  the  most  manifold  injuries.    The  difference  in  the  length 


'  According  to  Gibb,  unilateral  paralysis  of  the  glottis  often  occurs  among  the  sub- 
jects of  recent  apoplectic  hemiplegia.  I  have  thus  far  only  seen  one  case  of  hemiporesia 
of  the  glottis  in  a  case  of  apoplectic  hemiplegia  several  months  old  ;  but  no  weight  can 
be  attached  to  such  old  cases.  Gibb's  statement  will  have  to  be  tested  by  recent  cases 
of  apoplexy. 
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and  course  of  the  two  recurrent  laryngeal  nerves  causes  a  differ- 
ence  in  the  frequency  with  which  the  two  are  diseased.  The  left 
recurrent,  which  is  given  off  by  the  pneumogastric  deeper  in  the 
chest,  is  exposed  to  various  injuries  (pressure  by  aneurism  of  the 
arch  of  the  aorta,  by  enlarged  bronchial  glands,  etc.),  against 
which  the  right  recurrent  is  protected  by  its  position  and  sur- 
roundings.  On  the  other  hand,  the  right  recurrent,  by  its  course 


--/--MnstoicT  process. 

(WS—^=^  Jugular  vein,  cut  off. 

riexus  ganglioformis — ganglion  of  thetrnnk. 
Internal  lii-nnoh  of  the  sjiinal  accessory. 
I'har.  branch  of  pn.-gast.,  uniting  with  pilar,  br. 

,  m  I   Superior  laryngeal  nerve,    [of  glosHo-phar.  nerve. 

i—  Internal  branch  I    .  . .  ,    ,  , 

■    T  I  External  branch  superior  laryngeal. 

,  ..'I;:  Lett  pneumogastric  nerve. 

VUiltl't  Thyro-hyoid  muscle. 

r-i-  Cardiac  branch  of  the  left  pneumogastric. 

m 

\^V^^  ^'8^*  pneumogastric  nerve. 

V  uvvfflli  Oordiao  branch  of  the  right  pneumogastric. 

 Right  recurrent  laryngeal  nerve. 

'til*  Left  recnrront  laryngeal. 


Ductus  arteriosus. 


Fio.  37. 


The  l.nryngeal  branches  of  the  pneumogastric 
nerve  in  the  newly  born  subject.    (After  Hunlc.) 


along  the  apex  of  the  right  lung,  is  to  a  high  degree  exposed  to 
the  indurated  thickenings,  which  are  almost  constant  on  the 
pleura  in  cases  of  chronic  destructive  processes  in  the  apex  of  the 
right  lung.  On  the  whole,  it  may  probably  be  assumed  that,  on 
account  of  its  anatomical  arrangement,  the  trunk  of  the  left  recur- 
rent laryngeal  nei-ve  is  more  exposed  to  danger,  and  that  there- 
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fore  paralysis  of  the  recurrent  is  more  frequent  on  the  left  side 
than  on  the  right. 

Among  t\ni  more  rare  varieties  of  paralysis  of  tJie  fibres  of  the 
recurrent  nerve  those  may  be  mentioned  first  which  depend  on 
lesions  of  the  spinal  accessory  within  the  cavity  of  the  cranium ; 
for  instance,  on  tumors  in  the  posterior  cranial  fossa  or  in  tlie 
foramen  lacerum.  Observations  of  this  kind  have  been  made  by 
Dufour/  Grerhardt,"  and  Tiirck.' 

Tiirck's  case  of  bilateral  compression  of  the  spinal  accessoi7  in  both  foramina 
lacera,  through  cancerous  infiltration  of  the  base  of  the  skull,  with  narrowing 
of  the  foramen  lacerum  on  both  sides,  dates  back  to  pre-laryngoscopic  times, 
and  is,  therefore,  in  spite  of  its  significance  otherwise,  not  to  be  taken  as  definitely 
proving  the  question  before  us.  In  this  case  both  accessory  nerves  were  compressed 
and  had  dwindled  aw^ay.  Hoarseness  (without  laryngeal  catarrh)  existed  till  death. 

Outside  of  the  cavity  of  the  cranium,  the  first  point  that  might 
be  injured  is  the  ganglion  of  the  trunk  of  the  pneumogastric, 
whereby,  then,  both  laryngeal  nerves  would  be  paralyzed,  a 
condition  which,  so  far  as  I  know,  has  never  been  encountered 
during  life. 

Below  the  ganglion  of  the  trunk,  after  giving  off  the  pharyn- 
geal and  the  superior  laryngeal  nerve,  the  trunk  of  the  pneumo- 
gastric may  be  injured  by  tumors  in  the  neck  or  by  operative 
procedures,  being  included  in  a  ligature  with  the  carotid,  or  be- 
ing cut  off  (Kappeler) ;  by  aneurism  of  the  carotid  (Mackenzie) ; 
by  gunshot  or  sabre  wounds  (Stromeyer)  ;  by  carcinoma  of  the 
trunk  of  the  nerve  (Heller)  ;  by  broncliocele  ;  by  aneurism  of  the 
arch  of  the  aorta  and  the  right  subclavian  artery  ;  as  well  as  by 
other  tumors  in  the  upper  part  of  the  thorax.  The  effect  of  such 
compression  and  atrophy  of  the  trunk  of  the  pneumogastric  on 
the  larynx  will  be  essentially  the  same  as  that  of  paralysis  of 
the  recurrent  laryngeal. 

The  disturbances  which  may  lead  to  paralysis  of  conduction 

'  Essai  olinique  but  le  diagnostic  des  maladies  de  la  voix  et  du  larynx.  Paris,  1851, 
p.  104.    (Compression  by  Echinococci.) 

«  Jenaische  Zeitschrift  fur  Med.  und  Naturw.  1864.  I.  p.  485.  (Carcinoma  of  the 
Base  of  the  Skull.) 

3  Zeitschrift  der  k.  k.  Ges.  der  W.  Aprzte.  1855,  Sept.  and  October.  Compare 
Klinik  der  Kehlkop<'krankheiten,  p.  437.    Wiener  med.  Zeitscbr.  No.  9,  1SG3. 
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I  of  the  recurrent  laryngeal  nerves  are  pretty  mucli  tlie  same  as 
;  may  affect  the  trunk  of  the  pneumogastric.  As  a  general  rule, 
I  on  account  of  its  more  favorable  anatomical  position,  they  act 
:  more  readily  and  energetically  on  the  recurrent  laryngeal  than 
I  on  the  trunk  of  the  pneumogastric.  So  far  as  aneurisms  of  the 
.•arch  of  the  aorta  on  the  left  side  and  of  the  innominate  and  sub- 
( clavian  arteries  on  the  right  side  are  concerned,  these  act  on  the 
1  nerves  encircling  them,  less  by  pressure  than  by  stretching  them, 
Iby  connective  tissue  adhesions  and  cicatricial  constriction  ;  and, 
i indeed,  according  to  my  observations,  which  are  now  pretty 
1  numerous,  these  constrictions  and  adliesions  affect,  not  only  the 
1  recurrent,  but  frequently  also  the  trunk  of  the  pneumogastric  at 
I  the  same  time. 


BBody 


Pig.  38. 

Transverse  Beotion  of  the  neck  of  a  man  twenty  five  years  old,  at  the  height  of  the  lower  surface  of 
the  first  dorsal  vertebra.    (After  Braune.  Atlaa,  Tat.  VIII.) 


It  is  self-evident  that  paralysis  of  the  recurrent  nerve,  through  the  pressure  of  an 
laneurism,  -would  usually  be  found  only  on  one  side — that  is,  on  the  side  correspond- 
ling  to  the  seat  of  the  aneurism ;  yet  the  law  of  the  duplicating  of  rare  cases  has 
Idestined  me  twice  already  to  encounter  bilateral  paralysis  of  the  recurrent  laryngeal 
merve  from  simultaneous  aneurisms  of  the  arcli  of  the  aorta,  the  innominate  artery, 
land  tlie  subclavian  artery.  Ti'aube  and  Munck,  and  Baeumler,  each  of  them  met 
»with  a  case  of  this  kind  before  I  did. 
VOL.  VII.— 60 
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Among  the  frequent  causes  of  paralysis  of  the  recurrent 
nerve,  the  following  may  be  mentioned  :  cancer  of  the  cesopha- 
(/us,  when  situated  high  ;  strumous  hyperplasia  of  the  thyroid 
gland  [goitre],  especially  when  an  acute  swelling  acts  upon  the 
recurrent  nerve  (Gerhardt),  or  wheji  the  tumor  spreads  out  be- 
neath the  sternum  (Tui'ck) ;  the  development  of  'pleural  indura- 
tions at  the  apex  of  the  right  {phthisical)  lung,  which  include 
the  right  recurrent  nerve  in  their  meshes  (Mandl,  Gerhardt) ; 
finally,  rheumatic  influences. 

The  accompanying  Fig.  38  (after  Braune's  Atlas,  Fig.  VIII.  ;  section  through  the 
lower  border  of  the  first  dorsal  vertebra  and  the  top  of  the  arch  of  both  subclavian 
arteriesj  illustrates  very  prettily  the  relative  position  of  both  recurrent  nerves  to  tlie 
trachea  and  the  oesophagus,  and  explains,  at  the  first  glance,  the  frequency  of  the 
lesion  of  one  or  both  recurrent  nerves  through  cancer  of  the  upper  part  of  the  oeso- 
phagus. Here,  too,  as  in  the  case  of  aneurisms,  it  is  usually  not  the  tumor  itself 
that  surrounds  and  kills  the  nerves,  but  the  hyperplasia  and  cicatricial  contraction 
of  the  peri-oesophageal  connective  tissue.  Paralysis  of  the  vocal  cords,  through 
cancer  situated  high  up  in  the  oesophagus,  is  frequent,  to  judge  by  my  tolerably  nu- 
merous observations.  I  have  seen,  iu  all,  nine  cases  of  paralysis  of  the  vocal  coi'ds 
produced  in  this  way,  four  of  which  were  bilateral.  Complete  bilateral  paralysis  of 
the  vocal  cords  is,  however,  always  a  great  rarity,  here  as  well  as  in  bilateral  aneu- 
rism. 

Braune's  diagram.  Fig.  38,  also  shows  the  threatening  neighborhood  of  the  thy- 
roid gland  to  the  recurrent  nerve.  Here  it  is  especially  the  left  recurrent  that  seems 
to  be  threatened  by  the  left  lobe  of  the  thyroid  gland.  The  annexed  cuts.  Figs. 
39  and  40,  which  I  had  prepared  after  frozen  sections  of  two  adults — for  the  use  of 
which  I  am  indebted  to  the  goodness  of  my  colleague,  Pi'of.  Riidinger — show  how 
serious  the  crowding  of  the  recurrent  nerves,  as  well  as  of  their  neighboring  organs 
(trachea,  oesophagus,  etc.),  may  become.  In  both  sections  the  narrowing  of  the 
trachea,  of  the  oesophagus,  and  of  the  recurrent  laryngeal  nerves  imbedded  between 
the  two,  has  advanced  to  a  very  high  degree.  Unfortunately,  nothing  is  kno'mi  of 
the  condition  of  the  organs  of  the  neck  during  life. 

The  highest  grade  of  narrowing  of  the  organs  under  consideration  is  represented 
in  a  section  of  the  neck  of  a  woman,  forty-six  years  of  age,  who  died  of  stenosis 
from  goitre,  a  picture  of  which  is  given  ])y  Riidinger  in  his  Topographic  Surgical 
Anatomy,  3d  Division,  Plate  X.  Fig.  F.  I  had  the  opportunity  of  examining  the 
original,  in  the  possession  of  Prof.  Riidinger.  Here  the  trachea  is  entirely  separate' 
from  the  oesophagus  by  masses  of  the  thyroid  gland,  and  no  trace  of  the  recurrent 
laryngeal  nerves  is  to  be  found. 

So  far  as  a  lesion  of  the  right  recurrent,  by  the  development  of  chronic  pleuritic 
indurations  at  the  apex  of  the  right  lung,  is  concerned,  Gerhardt  estimates  that 
there  is  about  one  instance  of  paralysis  of  the  recurrent  to  every  twolvc  cases  of 
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ilithisis  of  tlie  apex  (without  destructive  changes  in  the  larynx).  According  to  niy 
uvestigations,  this  estimate  is  somewhat  too  liigh.  Perhaps  the  relative  i^osition  of 
the  recurrent  nerve  to  the  apex  of  the  right  lung  is  not  quite  the  same  in  all  men. 
lln  the  accompanying  drawing  (Fig.  38)  of  Braune's  (Atlas,  Plate  VIII.)  it  will  be 
seeen  that  the  recurrent  nerve  lies  at  quite  a  distance  from  the  apex  of  the  lung.  In 
:lhe  succeeding  section  by  Braune  (Atlas,  Plate  IX.),  about  one  centimetre  deeper, 
die  nerve  is  found  somewhat  nearer  to  the  inner  margin  of  the  upper  lobe  of  the 


iung. 


Fio.  39. 


FlQ.  40. 

'Narrow-ingot  the  traohen,  the  cBBophapriiB,  and  both  recurrent  laryngeal  ncrvcR  by  troitro.    (Drawn,  after 
frozen  sections  from  two  difTcrent  adults,  by  Prof.  RUdingcr.) 
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Less  frequent  causes  of  peripheral  paralysis  of  the  recurrent 
laryngeal  nerves  are  to  be  found  in  large  pericardial  exudatiouH 
(Baeuinler)  and  tumors  of  the  mediastinum  (cancers,  sarcomas, 
libroraas,  lymphomas  of  the  bronchial  glands :  Tiii'ck,  von  Pas- 
tau,  and  others). 

According  to  Bacumler,  it  is  not  an  absolutely  settled  fact,  and  yet  it  is  ve: 
probable,  that  the  instance  of  bilateral  paralysis  of  the  vocal  cords,  observed  b 
him  as  following  a  large  pericardial  exudation,  in  a  debilitated  syphilitic  subje 
depended  upon  paralysis  of  both  recurrent  nerves  due  to  the  crowding  caused  b 
the  pericardial  exudation,  by  the  greatly  enlarged  heart,  and  by  the  probably  over 
distended  right  inuoininate  and  jugular  veins.  This  appeared  probable,  because  t" 
loss  of  voice  increased  with  tlie  increase  of  the  pericardial  exudation,  rose  to  th 
point  of  complete  aphonia,  with  almost  entire  immobility  of  the  vocal  cords,  i 
the  cadaveric  position,  and  gradually  gave  j)lace  to  a  normal  voice  again  as  t' 
exudation  subsided.  It  is  a  striking  fact  that,  thus  far,  no  further  observations 
the  same  kind  have  been  made  known.  Although,  since  my  attention  was  directs 
thereto  by  Baeumler's  observation,  I  ha\re  more  carefully  noticed  the  condition  of  the 
voice  and  the  vocal  cords,  in  large  pericardial  exudations,  still  I  have,  as  yet,  met 
with  no  instance  of  paralysis  of  the  cords. 

Paralysis  of  individual  brandies  of  the  recurrent,  whic" 
go  to  the  laryngeal  muscles  and  to  the  mucous  membrane  of  the 
trachea  and  the  larynx,  may  arise  through  incomplete  lesions 
of  the  trunk  of  the  recurrent ;  for  instance,  when  it  is  exposed  to 
unequal  pressure,  or  when,  for  any  other  cause,  the  nerve-fila- 
ments are  affected,  in  an  unequal  degree,  by  degenerative 
changes.  This  generally  takes  place  at  the  beginning  of  a 
severe  lesion  of  a  nerve,  gradually  leading  to  complete  paralysis: 
of  conduction— for  instance,  owing  to  aneurism  or  carcinoma— 
and  we  can  therefore  almost  always  distinguish  between  an  initial 
stage  of  incomplete  paralysis— now  more  pronounced  in  one 
muscle,  again  in  another — and  the  stage  of  total  paralysis. 

Aside  from  this,  the  individual  branches  of  the  inferior  laryn- 
geal nerve,  on  and  in  the  larynx,  may  become  paralyzed  from 
traumatic  causes  :  for  instance,  by  gunshot,  incised  or  punctured 
wounds,  or  pointed  foreign  bodies ;  from  excessive  exertion  of 
the  laryngeal  muscles  concerned ;  from  perichondritis,  neo- 
plasms, or  deep  ulcerations  ;  finally,  from  catarrhal  and  rheu- 
matic influences.  We  must  understand,  however,  from  the  start, 
that  in  the  case  of  paralysis  of  individual  laryngeal  muscles  it  is 


NEUROSES  OF  MOTION.  949 

-ery  often  impossible  to  draw  a  sharp  line  of  demarcation  between 
nstances  of  a  neuropathic  and  those  of  a  myopathic  origin. 
;he  subtlet3-  of  the  nerves  and  muscles  under  consideration,  and 
\te  fact  of  their  being  crowded  together  in  such  a  small  space, 
interposes  obstacles  to  determining  the  question  of  the  myo- 
pathic or  neuropathic  character  of  the  paralysis,  during  life  as 
irell  as  on  the  dead  subject,  for  the  removal  of  which  our 
oresent  diagnostic  aids  are  inadequate.  Indeed,  this  is  a  ques- 
iion  which  it  is  often  impossible  to  settle  with  reference  to  large 
muscles  and  motor  nerves  of  the  surface  of  the  body — for 
instance,  in  the  extremities. 

Pathology. 

PatJiological  Anatomy. 

The  anatomical  alterations  concern,  on  the  one  hand,  the 
trunks  and  branches  of  the  pneumogastric  and  recurrent  laryn- 
'feal  nerves,  on  the  other  hand,  the  laryngeal  muscles.  In  the 
nerves  we  meet  with  the  usual  changes  of  nerves  which  are  in 
orocess  of  degeneration,  viz.,  every  degree  of  dwindling  in  size, 
■'■ellowish  discoloration,  fatty  degeneration  in  various  stages  of 
llevelopment  and  of  variable  extent,  so  far  as  the  thickness  of 
Ihe  nerves  is  concerned.  In  peripheral  paralyses  of  conduc- 
iion,  in  which,  during  life,  individual  muscles  alone  were  found 
paralyzed,  we  can,  on  post-mortem  examination,  very  often 
llemonstrate  a  partial  degeneration  confined  to  single  nerve  fas- 
'iiculi.  In  extreme  cases  the  recurrent  nerve  is  found  to  have 
>)ecome  as  thin  as  paper,  consisting  almost  exclusively  of  neuri- 
lemma— thus,  for  example,  when  it  has  become  interwoven  with 
iL  neoplasm. 

The  changes  that  take  place  in  the  muscles  are  likewise 
Ihose  with  which  we  are  familiar,  viz.,  interstitial  proliferation  of 
nuclei,  atrophy,  and  fatty  metamorphosis  of  the  primitive  muscu- 
lar fasciculi.  In  neuropathic  paralysis  this  retrograde  metamor- 
ohosis  goes  hand  in  hand  with  the  nerve  degeneration,  while  in 
myopathic  cases  the  motor  nerves,  at  least  the  irimlis  of  the 
;nperior  and  inferior  laryngeal  nerves,  may  be  found  to  be 
lormal  (Tiirck). 
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Symptoms  and  Diagnosis. 

The  symptoms  of  paralysis  in  the  domain  of  the  recurrent 
nerve  are  very  various,  according  to  the  extent  of  the  paralysis 
according  to  whetlier  it  involves  all  or  only  a  part  of  the  fibres  of 
the  nerve,  and  whether  it  is  unilateral  or  bilateral.  In  consider- 
ing them,  we  will  ascend  from  the  trunk  to  the  branches,  and, 
in  conclusion,  append  the  study  of  the  myopathic  to  that  of  the 
neuropathic  paralyses. 


I.  Paralysis  of  the  Trunk  of  the  Recurrent. 

a.  Bilateral  Paralysis. 


Observations  of  bilateral  paralysis  of  the  recurrent  nerve  are  very  rare.  I  made 
public  the  first  observation  of  this  kind  (Stimmbandliihmungen.  D.  Arch.  f.  klin. 
Med.  1868.  Bd.  IV.  p.  383).    This  was  an  instance  of  compression  of  both  recurrent 

nerves  by  oesophageal  cancer.  Aside  from 
this,  I  have  seen  five  cases  of  bilateral  paral- 
ysis of  the  recurrent,  two  of  wliich  were 
caused  by  aneurism  of  the  arch  of  the  aorta 
and  the  innominate  artery,  and  three  by  can- 
cer of  the  oesophagus.  In  tlu-ee  of  these  six 
cases  one  vocal  cord  was  not  entirely  though 
in  great  part  paralyzed.  In  the  same  way, 
in  a  case  of  bilateral  comijression  of  the  re- 
current nerves  through  cancer  of  the  thyroid 
gland,  described  by  Tiirck  (Klinik,  p.  428, 
No.  230),  the  paralysis  of  tlie  right  vocal  cord 
was  not  complete;  there  was  also  dyspncea,. 
probably  due  to  compression  of  the  trachea. 

Furthermore,  Traube  and  JIunck  and 
Baeumler  have  observed  bilateral  compres- 
sion of  the  recurrent,  which,  however,  was 
incomplete  on  one  side,  due  to  aneurism  of 
the  aorta  and  subclavian  arteries,  as  well  as 
the  innominate  of  the  right  side.  Unfortu- 
nately, no  report  of  the  autopsy  is  given  in  either  of  these  cases.  Finally,  tins 
is  tlie  right  place  for  Baeumler's  remarkable  observation  of  bilateral  incomplete 
paralysis  of  the  vocal  cords  following  extensive  pericardial  exudation,  which  was 
referred  to  under  the  head  of  Etiology. 


PiQ.  41. 

Cadaveric  posibion  of  the  vocal  cords,  drawn 
from  a  larynx  removed  from  a  recent  cadaver. 
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As  the  recurrent  nerve  innervates  all  the  muscles  concerned  in 
the  locomotion  and  tension  of  the  vocal  cords  (with  the  single  ex- 
ception of  the  crico-thyroid  muscles),  en- 

:tire  paralysis  of  conduction  of  the  inferior 
laryngeal  nerve  is  necessarily  followed  by 
complete  immobility  of  the  vocal  cord 

iand  of  the  arytenoid  cartilage,  the  former 

iresting  in  the  position  which  the  cord  oc- 

(cupies  in  the  larynx  of  the  dead  subject.       ,  , 

ir  J  J  Bilateral  paralysis  of  the  recurrent 

'The  vocal  cord  is  of  medium  width,  the  i;r^«'=''7a'Lvi"itfon'of"hc 
iposition  of  its  free  border  is  half-way  be-  Zn  t^t^tVT^i ^x^l^^'. 

,  ,1  T .  ...  /IT  ,  .         a  trace  of  movement. 

ttween  the  median  position  or  phonation 

;and  the  lateral  position  of  deep  inspiration.    The  arytenoid  car- 
itilage,  both  in  attempts  at  respiration  and  in  those  at  phonation, 
iremains  immovably  displaced  forwards  and  inwards.    I  have 
proposed  to  designate  this  position  of  the  vocal  cord  and  aryte- 
moid  cartilage  as  the  cadaveric  position.    If  both  recurrent 
mei"ves  are  paralyzed,  of  course  both  vocal  cords  and  arytenoid 
cartilages  assume  the  cadaveric  position,  and  then  the  image  pre- 
sented on  laryngoscopic  examination,  as  is  shown  in  the  accom- 
■panying  wood-cuts  (Figs.  41  and  42),  corresponds  perfectly  with 
I  that  presented  by  the  larynx  in  the  dead  subject. 

The  symptoms  of  bilateral  paralysis  of  the  recurrent  nerve  are 
very  striking,  so  that  the  recognition  of  this  form  of  paralysis  is 
very  easy,  even  for  an  inexperienced  laryngoscopist.  Complete 
paralj^sis  of  the  recurrent  laryngeal  nerve  of  both  sides  presents 
:  the  following  symptoms :  absolute  loss  of  voice  ;  inability  to 
cough  or  expectorate  with  force ;  undue  expenditure  of  breath 
on  making  attempts  at  phonation,  or  at  forcible  expiration,  for 
instance  in  coughing  ;  the  absence  of  dyspnoea  during  quiet 
breathing,  at  least  in  adults  ;  laryngoscopically,  the  cadaveric 
position  of  both  vocal  cords,  the  edges  of  wliich  still  further  ap- 
proximate to  each  other  on  forced  inspiration. 

The  absolute  aphonia  present  is  explained  by  the  width  of  the 
rima  glottidis,  which  remains  unchanged  in  quiet  respiration  and 
in  attempts  at  phonation,  and  thereby  excludes  the  possibility  of 
the  vocal  cords  being  thrown  into  vibrations  by  a  vigorous  current 
of  air.    A  whispering  voice  is  the  only  one  possible ;  but  even 


952        VON  ZIEMSSEN.— THE  NEUROSES  OF  THE  LARYNX. 

this  is  very  fatiguing,  on  account  of  the  excessive  expenditure  of 
air.  Vigorous  coughing  and  expectorating  are  also  impossible, 
on  account  of  the  width  of  the  glottis.  The  outlet  being  so  large, 
all  such  attempts  at  forced  expiration,  while  implying  an  over- 
exertion of  the  expiratory  muscles,  are  acconiiDanied  by  a  power- 
ful current  of  air  escaping  from  the  patient's  mouth.  This 
"phonative  waste  of  breath" — a  designation  which  I  have  pro- 
posed for  this  characteristic  phenomenon,  which  is  only  to  be 
observed  in  bilateral  and  not  in  unilateral  paralysis  of  the  vocal 
cords — may  be  sufficient,  in  connection  with  inability  to  cough 
or  expectorate  forcibly,  as  well  as  with  extinction  of  the  voice, 
to  make  the  diagnosis  pretty  certain,  even  without  laryngosco- 
pic  examination. 

There  is  no  dyspnoea,  at  least  not  in  adults — on  children 
no  observations  have  as  yet  been  made  ;  the  patients  breathe, 
through  the  sufficiently  wide  glottis,  without  the  slightest  incon- 
venience, and  even  the  stridulous  sound  produced  on  forced  in- 
spiration is  not  a  symptom  of  d3''spnoea,  but  depends,  as  I  have 
demonstrated,  upon  coarse  vibrations  produced  by  the  strong  in- 
spiratory current  of  air  in  the  soft  parts  of  the  upper  laryngeal 
aperture  (the  arytenoid  cartilages,  which  are  pressed  towards  one 
another  by  the  pressure  of  the  air,  the  cartilages  of  Santorini,  the 
aryteno-epiglottidean  folds,  and  the  relaxed  vocal  cords).  The 
contrary  assertions  of  Mackenzie  and  Evans,  who  claim  to  have 
observed  dyspnoea  in  adults,  I  cannot  regard  as  correct,  accord- 
ing to  my  own  experience,  and  must  suppose  that,  in  those  cases, 
the  dyspnoea  depended  upon  other  conditions  which  limited  the 
space  in  the  upper  air-passage — for  instance,  an  aneiirism  press- 
ing upon  the  trachea.  At  the  same  time,  so  far  as  can  be  learned 
from  their  reports,  no  dyspnoea  existed  in  the  two  cases  of  bilat- 
eral paralysis  of  the  recurrent  nerve,  due  to  aneurisms,  pub- 
lished by  Traube  and  Munck,  and  Baeumler. 

Incomplete  bilateral  paralysis  of  the  recurrent  nerve,  where- 
by one  vocal  cord  is  entirely  paralyzed,  the  other  only  partly  so, 
causes  the  cadaveric  position  of  one  cord  and  a  sluggish  activity^ 
of  the  other,  on  phonation  and  coughing,  an  activity  not  quite 
sufficient  to  compensate  for  the  paralysis  of  the  cord  on  the  oppo- 
site side.     There  is,  furthermore,  a  deep,  monotonous,  impure. 
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almost  roaring  voice,  which  can  be  produced  only  by  the  most 
active  exertion  of  the  abdominal  muscles,  and  is  accompanied 
with  great  expenditure  of  breath.  Cough  and  expectoration  are 
rendered  very  difficult ;  these  acts  of  course  demanding  excessive 
effort  on  the  part  of  the  abdominal  muscles,  being  accompanied 
with  great  expenditure  of  breath,  and  resulting  in  a  correspond- 
ing degree  of  fatigue  to  the  patient. 

The  grounds  for  the  modification  of  this  picture  of  incomplete 
as  compared  with  complete  bilateral  paralysis  of  the  vocal  cords, 
speak  for  themselves.  The  mobility  and  capacity  for  tension,' 
even  though  but  slight,  which  are  retained  by  one  vocal  cord,  per- 
mits a  narrowing  of  the  glottis  to  a  degree  that  limits  the  escape 
of  air  and  throws  the  loosely  stretched  vocal  cord  into  vibrations. 
The  number  of  the  vibrations  depends,  in  each  individual  case, 
upon  the  degree  of  narrowing  of  the  glottis,  and  the  possibility 
of  tension.  As  a  matter  of  course,  such  a  patient  can,  at  first, 
stiU  form  a  number  of  tones  in  a  low  register ;  it  is  but  gradually 
that  the  limited  tone  becomes  a  monotone,  which,  with  the  ex- 
tinction of  the  last  remnant  of  muscular  action,  finally  lapses  into 
complete  aphonia.  As  long  as  a  limited  tone  exists,  the  entirely 
paralyzed  cord  may  be  thrown  into  vibrations  simultaneously 
with  the  paretic  cord,  whereupon  very  striking  modifications  of 
the  voice  arise. 


b.  Unilateral  Paralysis  of  the  Recurrent  Nerve. 

The  picture  of  the  disease  is  composed  of  the  following  symp- 
toms :  the  voice  has  no  ring  to  it,  and  is  impure  (rattling),  being 
rendered  so  by  tremors  ;  on  straining  it  in  speaking  loud,  the 
voice  readily  breaks  into  a  falsetto,  and  the  patient  becomes 
wearied  ;  the  vocal  cord  and  the  arytenoid  cartilage  of  the  para- 
lyzed side  occupy  the  cadaveric  position  (see  Fig.  43)  ;  during 
phonation  the  healthy  vocal  cord  and  arytenoid  cartilage  pass 
the  median  line,  the  motionless  arytenoid  cartilage  of  the  other 
side  is  crowded  away,  whereby  the  glottis  acquires  an  oblique 
position,  and  the  cornicula  laryngis  are  made  to  cross  one 
another  (Fig.  44)  ;  finally,  unequal  vibrations  of  the  vocal  coi-ds 
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are  noticeable,  being  especially  prominent  on  the  production  of 
loud  and  liigli  tones. 

In  analyzing  the  above  group  of  symptoms,  their  most  impor- 
tant feature  is  seen  to  consist  in  the  power  of  the  muscular 


apparatus  of  the  healthy  meal  cord  to  compensate  to  a  certain 
degree  the  paralysis  of  the  other  cord.  This  is  accomplished 
through  increased  action  of  the  adductors  and  tensors  of  the 
sound  cord,  which  carry  it  across  the  median  line  and  approxi- 
mate it  to  the  paralyzed  cord,  so  that,  on  phonation,  a  tolerably 
narrow  glottis  is  formed  (which  is,  of  course,  directed  obliquely 
towards  the  paralyzed  side).  This  compensatory  action  of  the 
healthy  vocal  cord  is  effected  by  the  lateral  crico-arytenoid 
muscle.  The  excessive  action  of  this  muscle  turns  the  arytenoid 
cartilage  so  far  on  its  axis  that  the  vocal  process  passes  across 
the  median  line.  The  arytenoid  cartilage  of  the  opposite  side, 
no  longer  fixed  upon  its  articular  surface,  owing  to  the  paralysis 
of  all  its  muscles,  is  thus  crowded  somewhat  outwards.  The 
arytgenoideus  muscle,  receiving  its  innervation  from  both  sides, 
that  is,  from  both  the  right  and  the  left  recurrent  nerves  (and, 
perhaps,  even  from  the  superior  laryngeal  too),  maintains  its  con- 
tractility at  least  in  the  sound  half.  But  in  view  of  the  lack  of 
fixation  of  the  arytenoid  cartilage,  this  contractility  cannot  show 
itself  except  in  feeble  twitchings,  and  is  unable  to  prevent  the  cor- 
niculum  of  the  sound  side  from  passing  over  that  of  the  paralyzed 
side.  In  this  crossing  over,  the  cartilage  of  the  sound  side  usu- 
ally passes  in  front  of  that  of  the  paralyzed  side  (see  Fig.  44), 
more  rarely  behind  it. 

Tiirck,  who  observed  the  crossing  in  the  latter  position,  in 


Position  during  phonation  in  paralyBis 
of  the  loft  recurrent  nerve.  Cros.sing  of 
the  cornicula  laryngis.  Oblique  posi- 
tion o£  the  glottis. 
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one  case  saw  even  tlie  cartilages  of  Wrisberg  (cuneiform  car- 
tilao-es)  cross  over  eacli  other. 

The  usual  method  of  crossing  of  Santorini's  cartilages  (the 
sound  one  in  front)  is  aided  by  the  decided  sinking  of  the  pro- 
cessus vocalis,  which  is  the  result  of 
the  energetic  action  of  the  lateral  crico- 
arytffinoidens  and  the  internal  thyro- 
arytsenoideus  muscles. 

On  forcibly  striking  a  high  tone,  the 
healthy  vocal  cord  may  even  be  thrown 
over  so  as  to  lie  upon  the  paralyzed 

cord  (Kappeler).  ^j^,  ^^^^     paralysis  a  the  left 

After  the  existence  of  complete  par-  „^rthSvraico,^'."°"'''^ 
alysis  of  the  recurrent  laryngeal  nerve 

for  years,  the  vocal  cord  becomes  atrophied,  and  on  laryngo- 
scopic  examination  often— though  not  always— appears  much 
narrowed,  as  is  illustrated  in  Fig.  46. 

That  such  a  narrowing  is  not  constant  has  been  taught  me  again  of  late  by  the 
recent  examination  of  a  case  of  unilateral  paralysis  of  the  recurrent,  which  I  cited 
in  my  article  on  paralysis  of  the  vocal  cords  as  Case  No.  VII.,  in  which  the  paralysis 
occurred  in  1859,  and  has  therefore  existed  for  seventeen  years.  In  spite  of  the 
existence  of  complete  paralysis  during  so  many  years,  I  here  found  no  narrowing  of 
the  left  vocal  cord  ;  but  both  cords  were  equally  wide  throughout. 

The  absence  of  a  normal  narrowing  of  the  glottis  and  of  the 
uniform  tension  of  both  vocal  cords  results  in  a  series  of  sub- 
jective and  objective  disturbances  in  the  formation  of  the  mice. 
In  view  of  the  abnormal  width  of  the  glottis,  an  excessive  ex- 
penditure of  breath  takes  place  during  the  act  of  phonation, 
even  though  it  be  scarcely  perceptible,  while  the  air  contained  in 
the  thorax  is  placed  under  heavier  pressure,  in  order^  to  throw 
the  vocal  cords  into  tone-producing  vibrations,  in  spite  of  the 
size  of  the  outlet.     Both  circumstances  call  the  activity  of 
abdominal  pressure  into  play  to  an  unusual  degree,  and  it  is 
therefore  easy  to  understand  why  such  patients  should  be  very 
much  exhausted  by  prolonged  and  especially  loud  speaking,  and 
should  experience  pain  at  the  attachment  of  the  abdominal 
muscles  to  the  walls  of  the  thorax. 
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It  is  true  that  the  voice  becomes  materially  altered  ;  and  yet 
on  the  whole,  it  is  less  so  than  one  would  suppose.  It  becomes 
poorer  in  tone,  impure,  and  altered  to  a  higher  pitch.  The  view 
held  by  Traube,  that  a  falsetto  voice  was  always  developed,  is 
not  found  to  hold  good  in  all  cases.  The  paralyzed  vocal  cord, 
as  a  matter  of  course,  plays  a  more  passive  role  in  the  formation 
of  the  voice  ;  being  a  pretty  uniformly  lax  membrane,  the 
expiratory  current  of  air  throws  it  into  vibrations,  which  are 
always  tolerably  uniform  in  number.  We  cannot  expect  any 
material  increase  in  the  longitudinal  tension  of  this  cord  from  the 
contraction  of  the  crico-tliyroideus  muscle,  as  there  is  no  longer 
the  requisite  retraction  of  the  arytenoid  cartilage  by  the  crico- 
arytsenoideus  posticus.  The  vicarious  action  of  the  healthy  cord 
shows  itself  not  only  in  its  crossing  the  median  line,  but  also  in 
its  stronger  tension,  as  all  the  muscles  that  cooperate  in  the  pro- 
duction of  the  voice  seem  to  be  thrown  into  more  powerful 
action.  The  fact  of  the  voice  being  pitched  on  a  higher  key 
might  be  accounted  for  by  this  more  powerful  tension.  The 
frequent  breaking  over  from  a  chest  tone  to  a  falsetto  during 
loud  speaking  depends  on  vibrations  of  the  edge  of  the  para- 
lyzed cord  (Gerhardt),  or,  what  seems  to  me  more  probable,  of 
the  healthy  cord ;  or,  finally,  on  the  development  of  nodal 
points,  caused  by  the  two  cords  touching  each  other,  as  the 
result  of  the  excessive  action  of  the  lateral  crico-arytenoid 
muscle.  The  impurity  of  the  voice,  which  may  almost  be  called 
rattling  or  snarling,  must  be  referred  to  the  tremors  that  arise 
from  tlie  difference  in  the  number  of  vibrations  of  the  healthy 
and  paralyzed  vocal  cords.  The  latter,  on  account  of  its  laxity, 
will  always  present  a  far  smaller  number  of  vibrations  than  the 
healthy  cord,  which  is,  furthermore,  in  a  state  of  vicarious  over- 
tension.  Finally,  it  is  self-evident  that  the  voice  must  be  poorer 
in  tone  than  in  a  healthy  subject,  when  we  consider  that  only 
one  cord  vibrates  in  a  chest  tone,  while  the  small  number  of 
vibrations  of  the  paralyzed  cord  do  not  strengthen,  but,  on  the 
contrary,  directly  disturb  and  vitiate  the  tone. 
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B.— Paralysis  of  Individual  Branches  of  the  Inferior  Laryngeal 
Nerve  and  of  Individual  Muscles  in  the  Domain  of  this  Nerve. 

Paralyses  of  individual  muscles  of  tlie  larynx  have  in  many 
respects  not  yet  been  sufficiently  studied.  There  is  a  special 
lack  of  reports  of  post-mortems  and,  above  all,  of  microscopical 
examinations  of  the  muscles  and  nerves  of  the  larynx.  In  what 
follows  I  shall  briefly  treat  of  those  points  which  may  to  a 
certain  extent  be  regarded  as  established. 

I  would  remark,  at  the  outset,  that  I  regard  the  division  of  paralysis  of  the 
laryngeal  muscles  into  phonetic  paralysis  and  respiratory  paralysis  as  an  unfortunate 
one;  indeed,  it  is  never  desirable  to  designate  a  paralysis  according  to  the  function  of 
the  muscle  ■which  it  attacks.  We  should  regard  with  still  less  favor  such  an  expres- 
sion as  "  paralytic  aphonia,"  which  carries  us  back  to  the  old  symptomatic  termi- 
nology. The  object  aimed  at  in  the  pathology  of  paralysis  of  the  laryngeal  muscles 
must  be  the  same  that  is  aimed  at  in  that  of  other  paralyses,  vi'z.,  careful  investiga- 
tion of  the  causes,  the  method  of  occurrence,  the  anatomical  changes,  and  the  symp- 
toms of  paralysis  in  each  muscle  ly  itself,  as  has  been  done  to  a  tolerably  satisfactory 
degree  for  many  muscles  of  the  body.  In  illustration,  it  is  only  necessary  to  mention 
the  valuable  investigations  of  Dnchenne  into  the  function  and  disturbances  of  the 
muscles  of  the  lower  extremities.  Not  until  the  disturbances  of  each  individual 
muscle  have  been  determined  will  it  lie  possible,  on  the  basis  of  the  special  informa- 
tion thus  won,  to  analyze  the  disturbances  of  a  groups  of  muscles  having  the  same 
function.  It  will  be  evident,  from  the  discussion  of  the  subject  as  given  hereafter, 
that  in  this  endeavor  we  as  yet  encounter  many  obstacles. 


I.  Paralysis  of  the  Posterior  Crico-arytaenoideus  Muscle. 

This  pair  of  muscles  deserve  to  be  assigned  the  first  place, 
on  account  of  the  importance  of  their  functions  in  respiration 
and  the  gravity  of  the  disturbances  which  follow  when  they  are 
paralyzed.  As  was  set  forth  above,  in  the  anatomico-physiologi- 
cal  introduction,  the  posterior  crico-arytsenoidei  muscles  consti- 
tute the  only  pair  of  muscles  which  have  for  their  task  the 
widening  of  the  glottis  essential  to  respiration.  While  this  pau- 
of  muscles,  by  their  contraction,  rotate  the  arytenoid  cartilages 
outwards,  about  their  vertical  axis,  they  at  the  same  time  sepa- 
rate them  as  far  as  possible  from  one  another  and  draw  them 
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downwards  and  backwards.  In  this  way  the  well-known  dia- 
mond-shaped opening  is  produced  which  the  glottis  assumes  in 
the  deepest  inspiration. 

Unilateral  Paralysis   of  the  Crico-arytcBnoideus  Posticus 

Muscle. 

In  unilateral  paralysis  of  the  crico-arytjenoideus  posticus 
muscle  the  contraction  of  its  antagonists  (the  crico-arytsenoideus 
lateralis,  thyro-ary tsenoideus  internus,  and  arytaenoideus)  rotates 
the  arytenoid  cartilage  inwards,  approximates  it,  as  a  whole,  to 
the  median  line,  and  draws  it  forward,  wlierebj'-  the  point  of  the 
vocal  process  is  depressed.  The  inner  border  of  the  vocal  cord 
of  the  affected  side  then  stands  almost  in  the  median  line.  The 
glottis  is  wide  enough  for  respiration,  and  it  is  only  in  forced 
inspiration  that  the  current  of  air  produces  coarse,  loud-sound- 
ing vibrations  of  the  affected  cord. 

The  voice  is  somewhat  impure.  Although  the  affected  cord  is 
still  under  the  influence  of  the  crico-thyroidei  and  thyi-eo-ary- 
tsenoidei  muscles,  yet  its  tension  cannot  be  raised  to  the  normal 
standard  on  account  of  the  lack  of  fixation  of  the  arytenoid  car- 
tilage backwards.  Consequently  the  dissimilar  number  of  vibra- 
tions of  the  two  cords  produces  tremors  which  make  the  voice 
sound  impure  and  rattling  to  a  listener,  although  to  a  far  less 
degree  than  in  complete  unilateral  paralysis  of  the  cord.  In  one 
case,  observed  by  me,  the  impurity  of  the  voice  only  appeared 
during  loud  speaking,  while  it  was  hardly  perceptible  at  other 
times.  In  one  of  Mackenzie' s  two  cases,  likewise,  the  voice  is 
designated  as  slightly  hoarse,  while  in  the  case  of  paralysis  of 
the  posterior  crico-arytsenoideus  (lesion  of  the  recurrent  nerve 
through  aneurism  of  the  aorta),  observed  by  Nicolas-Dui-anty,  he 
found  the  voice  rough  and  hoarse  ("  rauque,  enrouee  "). 

Bilateral  Paralysis  of  the  Crico-arytcenoidei  Postici  Muscles. 

The  condition  now  under  consideration  is  one  of  the  gravest 
significance  among  the  paralyses  of  individual  laryngeal  muscles, 
because  upon  its  supervention  the  inspiratory  opening  of  the 
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glottis  is  extinguished,  and  true  stenosis  of  the  glottis  of  the 
highest  grade,  with  danger  of  asphyxia,  is  established. 

Our  knowledge  of  this  important  lesion  dates  from  within  the 
past  few  years.  The  first  observation  on  the  subject  was  made 
public  by  Gerhardt,  in  the  year  1862,  in  his  pioneer  work  on  Paral- 
ysis of  the  Vocal  Cords.  The  number  of  individual  observations 
made  public  since  that  time  is  still  very  small.  After  throwing 
out  all  doubtful  cases  (especially  hysterical  ones,  although  I  con- 
sider these  as  belonging  here),  I  count  to-day  only  a  total  of  nine 
cases  of  complete  bilateral  paralysis  of  the  crico-arytsenoideus 
posticus,  as  follows :  one  case  reported  by  Gerhardt,  two  by 
Riegel,  and  one  case  each  by  Mackenzie,  Pentzoldt,  Feith,  Nico- 
las-Duranty,  Rehn,  and  myself.  In  spite  of  this  paucity  of 
material,  however,  the  portentous  picture  of  bilateral  paralysis 
of  the  posticus  muscle  may  be  considered  as  well  established  in 
its  most  essential  features. 

The  importance  of  the  subject  induces  me  to  reproduce,  in 
detail,  the  observations  just  mentioned. 

I.  GerhwrdVa  Case. 

The  patient  was  an  elderly  physician,  who,  twenty-eight  years  before,  had  con- 
tracted catarrh  and  shortness  of  breath  as  the  result  of  a  severe  cold.  (His  brother 
is  said  to  have  suffered  from  inspiratory  dyspncea  for  years,  and  finally  to  have  suc- 
cumbed thereto,  being  highly  cyanotic.  Results  of  post-mortem,  negative.)  The 
shortness  of  breath  persisted,  and  increased  every  winter,  the  inspiratory  dyspnoea 
becoming  especially  severe  since  the  application  of  lunar-caustic  within  the  larynx. 
At  the  time  that  Gerhardt  observed  him  the  ijatient  breathed  moderately  fast .  every 
inspiration  was  audible,  and  powerful  inspirations  were  noisy,  as  in  a  case  of  croup. 
Expiration  was  noiseless,  easy,  and  short.  The  larynx  was  persistently  drawn  up- 
wards (]jy  the  thyro-hyoid  muscles),  which  made  breathing  easier.  The  same  effect 
was  produced  by  taking  the  sitting  posture,'  with  the  body  bent  backwards  and 
towards  the  left.    At  the  same  time  he  had  a  full,  strongly  resonant  bass  voice. 

Laryngoscopic  examination  showed  the  epiglottis  unchanged ;  the  mucous  mem- 
ijrane  of  the  arytenoid  cartilages  somewhat  swollen  ;  the  false  vocal  cords  normal ; 
the  true  cords  showing  fine  stripes  of  red  in  some  places,  trembling  distinctly  on 
phonating  "  eA,"  leaving  a  barely  visible  slit  during  inspiration,  and  gaping  to  the 
width  of  about  a  line  during  expiration.  The  sensibility  of  the  laryngeal  mucous 
membrane  was  fully  retained.  There  was  frequent  strangling  during  swallowing. 
The  uvula  and  soft  palate  were  uncommonly  deeply  seated.  The  mucous  membrane 
of  the  pharynx  was  almost  insensible  to  the  touch. 
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Oa  repeated  examination  of  the  patient,  in  addition  to  what  had  been  tovm^ 
before,  it  was  discovered  that  there  was  a  moderate-sized,  uniform,  bilateral 
brouohocele.  The  laryngoscope,  furthermore,  showed  a  strong  tendency  backwarcU 
on  the  part  of  the  arytenoid  cartilages,  as  well  as  so  strong  a  juxtaposition  of  the 
same  that  the  point  of  the  right  cartilage  lay  somewhat  before  and  above,  prin- 
cijjally,  however,  on  top  of,  that  of  the  left. 

Electrical  and  other  treatment  alike  failed  to  produce  any  result. 


II.  liiegeVs  First  Oase.^ 

A  boy,  three  years  of  age,  who,  during  his  second  year,  had  gone  through  an 
attack  of  qumsy,  recovering  in  eight  days  without  any  bad  results,  was  seized 
durmg  his  third  year  with  an  undefinable  febrile  affection  of  the  chest  which  left 
him  with  a  cough,  moderate  emaciation,  and  cyanosis  on  making  any  exertion. 
From  the  beginning  of  his  fifth  year  the  boy  breathed  somewhat  more  heavily. 
His  cough  was  infrequeut  and  without  expectoration,  his  appetite  good.  On  even 
slight  bodily  exertion  there  was  snoring,  loudly  sonorous  resiDiration,  during  which 
the  patient  often  bent  his  head  over  backwards,  stretching  his  neck.  At  the  same 
time  his  voice  was  quite  clear  and  resonant. 

At  the  end  of  his  fifth  year  the  boy  was  brought  to  the  Children's  Division  of 
the  Julius  Hosijital.  He  was  found  to  be  weakly;  muscular  development  poor;  the 
nostrils  dilating  on  inspiration  ;  the  lymphatic  glands  of  the  neck  swollen,  and  one 
of  them  suppurating.  The  inspirations  were  materially  lengthened  and  loudly 
sonorous  ;  expirations  short  and  easy.  On  forced  inspiration  there  was  a  sinking  in 
of  the  intercostal,  the  supra-sternal  and  supra-clavicular  spaces,  and  a  marked 
descent  of  the  larynx.    Other  conditions,  negative, 

Laryngoscopic  inspection  showed  the  ejjiglottis  and  laryngeal  mucous  mem- 
brane to  be  pale ;  the  glottis,  even  during  quiet  breathing,  being  represented  only  by 
a  narrow  slit,  which  entirely  disappeared  on  forced  insjiiration,  the  two  vocal  jiro- 
cesses  touching  each  other.  On  expkation,  the  vocal  cords  separate  again  to  the 
extent  of  the  narrow  slit  first  described.  In  jihonation  there  was  the  normal  juxta- 
position and  vibration  of  the  cords,  the  voice  being  clear  and  pure.  The  sensibility 
of  the  laryngeal  mucous  membrane  was  normal. 

Therapeutic  interference  was  -without  result.  An  acute  laryngitis  soon  made 
tracheotomy  necessary,  after  which  the  breathing  was  perfectly  easy. 

Subsequently  this  patient  developed  a  destructive  pneumonia,  and  an  attack  of 
measles  caused  death. 

Antopsy. — Both  recurrent  laryngeal  nerves  were  compressed  by  tense  connective 
tissue.  The  left  one,  lying  beside  the  posterior  portion  of  the  aorta,  between  the 
oesophagus  and  trachea,  was  glued  fast  to  the  latter,  and  above  that  point  was  very 
much  thinned.  The  right  recurrent  nerve  was  attached  by  cicatricial  tissue  to  the 
right  subclavian  artery,  two  centimetres  above  the  apex  of  the  right  lung. 
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',lie  right  posterior  crico-arytasnoideus  muscle  was  almost  entirely  atropliiecl ; 

•lie  left  one  was  not  so  much  so.  The  pneumogastric  and  sympathetic  nerves 
;cre  normal.  Microscopic  examination  showed  atrophy  of  the  muscular  fasciculi 
,  ith  loss  of  transverse  striation,  more  pronounced  on  the  right  side  than  on  the  left. 

:'he  other  laryngeal  muscles  were  normal.  The  peripheral  portions  of  both  recur- 
lent  nerves  showed  nerve  fibres  that  had  undergone  fatty  degeneration  and  atrophy, 

■ogether  with  others  that  were  well  jjreserved.    There  was  chronic  pneumonia  with 

r>ronchiectasis  and  cheesy  bronchial  glands. 

III.  RiegeVs  Second  Case.^ 

Towards  the  beginning  of  December,  1874,  a  man,  fifty-eight  years  of  age,  a 
oourists'  guide,  was  admitted  to  the  Citizens'  Hos2)ital  in  Cologne,  claiming  to  have 
ween  first  attacked  the  beginning  of  November  with  dyspnoea,  cough,  and  ex- 
loectoration.  There  was  at  this  time  very  loud  and  greatly  prolonged  inspiratiou, 
which  could  be  heard  at  a  great  distance,  while  expiration  was  comparatively  short 
lUnd  easy.  At  each  inspiratory  effort  the  larynx  was  nmch  depressed.  The  voice 
rvas  rough,  but  notwithout  ring.  In  spite  of  the  most  extreme  dyspnoea,  the  number 
it)f  respirations  was  not  increased.  There  was  extensive  thickening  of  the  upper 
oobe  of  the  right  lung. 

During  respiration  the  vocal  cords  leave  but  a  very  narrow  slit  between  them, 
i.vhich  is  still  further  narrowed  during  every  deep  inspiration,  returning  to  its 
I'ormer  calibre  again  during  expiration.  The  right  vocal  cord  is  otherwise  normal ; 
bhe  left  is  slightly  reddened  on  its  inner  border,  and  has  a  small  superficial  ero.sion 
i!)n  its  posterior  portion.  On  phonation,  the  vocal  cords  come  together  quite  to  the 
nnedian  line,  and  in  the  succeeding  inspiration  separate  but  little. 

On  the  very  day  after  his  admission,  the  dysi^ncea  increased  to  such  an  extent  as 
I ;o  demand  tracheotomy.  The  relief  thereby  obtained  lasted  but  a  short  time,  and 
l:he  ])atient  soon  succumbed  to  his  lung  troubles. 

Post-morteoi  examlnatiou  revealed  the  following  conditions,  aside  from  the  phthisi- 
■  3al  affection  of  the  lunss  and  the  ulcer  in  the  mucous  membrane  of  the  left  vocal 
3ord.  The  posterior  crico-arytaanoidci  muscles  were  of  most  striking,  almost  white 
'.nnewy  appearance,  showing  hardly  a  trace  of  muscular  tissue,  while  all  the  other 
laryngeal  muscles  seemed  normal.  On  microscopic  examination,  the  former  showed 
rniuch  connective  tissue  lying  between  the  muscular  bundles,  which  were  still  pre- 
^served,  but  which  showed  indistinct  transvei-se  striatious  and  granular  cloudiness. 
TThe  recurrent  and  pneumogastric  nerves  gave  no  evidences  of  microscopic  altera- 
ition. 

Accordingly  the  pathogenesis  of  the  atrophy  of  the  two  crico-arytsenoidei 
mauscles  remained  unexplained. 
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IV.  Pentzoldfs  Case. 

The  suljject  -was  a  -woman  sixty-one  years  of  age,  the  widow  of  a  day-laborer 
and  she  gave  the  history  of  former  syphilis  and  cerebral  apoplexy.  There  wer 
extensive,  cicatrized,  syphilitic  defects  of  the  soft  palate.  The  glottis  presented) 
narrow  slit ;  the  relaxed  vocal  cords  being  drawn  downwards,  in  the  form  of  a  fun- 
nel, during  inspiration.  The  cords  were  of  a  grayish  color ;  the  other  portions  of 
the  upper  division  of  the  larynx  were  normal.  Tracheotomy  was  performed  ou 
account  of  secondary  pulmonary  affection.    Death  followed  in  a  few  days. 

Post-mortem. — The  roots  of  the  pneumogastric  nerve  on  both  sides  were  strikingly 
thin  and  colored  gray.  The  spinal  accessory  was  affected  in  the  same  way.  Tliere 
was  distinctly  gray  discoloration,  with  a  gelatinous  gloss  in  the  peripheral  portions 
of  the  optic  nerve ;  serious  narrowing  of  the  trochlear  nerve ;  the  medulla  oblongata, 
at  the  level  of  the  olivary  bodies,  was  hard,  the  substance  of  the  bodies  themselves 
being  ill  defined.  The  anterior  pyramids  were  distinctly  gray,  with  a  gelatinous 
gloss ;  so  also  were  the  points  of  origin  of  both  pneuniogastrics. 

The  posterior  crico-arytaenoidei  muscles  of  both  sides  were  of  a  pale  brownish- 
red,  shading  more  into  a  dun  color  than  did  the  other  muscles.  The  pneumogastric 
and  recurrent  laryngeal  nerves  of  the  left  side  were  someM'hat  narrower  and  shaded 
into  gray.  Microscopically,  the  posterior  crico  aryta'noidei  muscles  showed  indis- 
tinct transverse  striatiou  of  a  part  of  their  jirimitive  muscular  fibres,  a  finely  granu- 
lar infiltration  of  fat,  the  majority  of  the  fibres  which  had  a  distinct  transverse 
striation  containing  yellow  pigment.  The  other  laryngeal  muscles  showed  normal 
striation  of  their  fibres.  In  the  pneumogastric  and  the  left  recurrent  nerves  most 
of  the  ijrimitive  fibres  were  normal ;  but  lying  between  these  there  were,  in  part 
normal-sized  and  in  part  distinctly  widened  fibres,  with  well-marked  fatty  degener- 
ation of  the  neurilemma,  the  interstitial  connective  tissue  being  increased,  with  an 
abundant  intermingling  of  fat  cells. 

V.  FeWs  Case. 

A  woman,  sixty-eight  years  of  age,  was  seized  with  acute  erysipelas  of  the  face, 
having,  likewise,  a  large  tumor  of  the  spleen.  On  the  ninth  day  the  fever  abated, 
and  desquamation  commenced.  Within  a  few  days  she  developed  double  pneu- 
monia, to  which  was  added  difficulty  of  swallowing  as  the  result  of  slight  paresis 
of  the  soft  palate.  Resolution  of  the  pneumonia  began  about  tlie  eleventh  day,  over 
three  weeks  after  the  commencement  of  the  erysipelas. 

At  the  end  of  the  sixth  week  from  the  beginning  of  the  attack  of  erysipelas, 
inspiratory  dyspnoea  was  suddenly  added  to  the  difficulties  of  swallowing,  whicli 
still  existed.  Within  a  few  days  tills  dyspnoea  increased  to  the  maximum ;  the  voice, 
however,  continued  well  preserved  and  pure. 

Laryngoscopic  examination  showed  that  during  respiration  the  left  vocal  cord 
remained  almost  in  the  mediain  line,  the  riglit  a  little  more  to  the  outside  of  the 
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median  line.  There  was  normal  closure  of  the  glottis  in  plionation,  with  a  clear 
voice,  but  an  entire  failure  of  any  outward  movement  of  either  vocal  cord,  even 
during  deep  inspiration.  The  vocal  cords  and  the  rest  of  the  larynx  were  perfectly 
normal.  The  riglit  vocal  cord,  too,  was  gradually  moving  somewhat  nearer  to  the 
median  line. 

Two  days  later  laryngeal  dyspnoea  required  the  performance  of  tracheotomy, 
which  was  followed  by  immediate  relief.  Tlie  paralysis  of  the  soft  jjalate  was 
entirely  cured  by  tlie  application  of  electricity,  which,  however,  produced  no  efPect 
u[)on  the  paralysis  of  the  posterior  crico-arytenoid  muscles.  Subcutaneous  injections 
of  strychnine  were  also  without  any  result. 

Aside  from  the  disagreeable  necessity  of  wearing  the  tracheal  tube,  the  patient 
thereafter  enjoyed  perfect  comfort. 

VI.  Von  Ziemsseri's  Case. 

Christian  Kaltenhauser,  age  twenty- six,  a  baker's  apprentice,  who,  with  the 
exception  of  some  insignificant  disease  of  the  genital  organs  at  the  age  of  sixteen, 
had  always  been  well  and  very  strong,  was  seized,  without  any  demonstrable  cause, 
on  New  Year's  Day  of  1871,  witli  dyspnoea  and  very  noisy  ("  howling")  inspiration. 
At  iirst  this  disturbance  only  appeared  at  night,  so  that  lie  was  first  informed  of  it 
by  his  room-mates,  who  were  disturbed  during  sleep  by  his  noisy  breathing.  Grad- 
ually the  difficulty  sliowed  itself  during  the  day  too,  tliough  at  first  only  on  his 
making  some  unusual  muscular  effort  while  at  work,  on  his  climbing  stairs,  on 
suffering  from  mental  excitement,  etc.  In  the  meantime  the  stridor  at  night  had 
grown  so  loud  that  his  fellow-apprentices  refused  to  sleep  with  him.  For  this 
reason  the  patient  lost  his  situation,  and  after  tliat  was  always  soon  dismissed 
wherever  he  secured  employment.  He  claims  to  have  been  somewhat  hoarse,  and 
to  have  had  a  sense  of  dryness  in  the  throat  ever  since  his  troubles  began ;  also  to 
have  suffered  somewhat  from  a  cough,  which  caused  extreme  dyspnoea  whenever  the 
mucus  was  not  readily  loosened.  At  the  same  time  he  says  that  he  never  had  true 
suffocative  attacks.  Tliere  was  never  any  headache,  nor  other  disturbance  of  the 
nervous  system,  nor  of  any  other  organ.  His  appetite  was  always  good,  and  the 
condition  of  liis  bowels  normal. 

On  the  11th  of  August,  1871,  seven  months  and  a  half  after  the  beginning  of  liis 
troubles,  the  patient  found  himself  compelled  to  take  shelter  in  the  Medical  Clinic 
at  Erlangen.  Tlie  dyspnoea  was  moderate.  There  was  loud  stridor  with  every  in- 
spiration, even  the  most  quiet ;  and  on  forced  inspiration  this  increased  to  a  howl 
that  was  audible  in  the  street.  Every  inspiration,  especially  if  forced,  was  accom- 
panied by  powerful  contraction  of  the  sterno-cleido-mastoid  muscles,  sinking  in- 
ward of  the  supra-sternal  and  supra-clavicular  region,  and  great  descent  of  the 
larynx.    The  alaj  of  the  nose  remained  at  rest,  and  there  was  no  cyanosis. 

Lavyngoscojyic  examination  showed  closure  of  the  glottis,  leaving  but  an  extremely 
narrow  slit,  which  was  a  little  widened  on  expiration.  The  mucous  membrane  of  the 
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vocal  cords  and  the  arytenoid  cartilages  was  feebly  injected ;  'phouation  was  normjil 
the  quality  of  tlie  voice  being  somewhat  hoarse.  There  was  sliglUly  incrcasf.l 
resonance  on  percussion  at  tlie  apex  of  the  riglit  lung,  the  respiratory  murmur  tlicK- 
being,  however,  normal.  A  swelling,  of  tlie  size  of  a  goose-egg  and  of  cartilaginous 
consistency,  was  in  the  rigiit  testicle  and  epididymis,  as  well  as  hardening  of  tli:: 
left  testicle.  His  pulse  was  small  and  soft.  Examination  in  other  directions 
resulted  negatively  ;  especially  were  there  no  traces  of  syphilis. 

The  diagnosis  of  paralysis  of  the  posterior  crico-arytajnoidei  muscles  was  made, 
and,  in  view  of  the  absence  of  any  fixed  points,  the  nature  of  the  paralysis  was  left 
undetermined. 

After  the  first  night  the  patient  had  to  be  removed  to  an  isolated  room  on  the 
ground  floor,  out  of  regard  to  the  earnest  protestations  of  all  tlie  other  patients  in 
his  own  and  the  neighboring  wards,  none  of  whom  could  sleep  on  account  of  the 
prodigiously  loud  stridor,  while  the  patient  slept  soundly  (as  was  repeatedly  de- 
termined by  the  nurses  and  ourselves),  and  was  much  more  noisy  then  than  when 
awake.  But  even  this  room  had  to  be  vacated,  for  his  "  howls"  penetrated  to  the 
floor  above,  disturbing  the  sleep  of  the  patients  in  the  wards  over  him.  He  was 
then  placed  alone  in  a  barrack  in  the  garden. 

Tlie  treatment  consisted  in  the  local  application  of  the  induced  and  the  constant 
current  (alternately)  to  the  paralyzed  muscle,  by  way  of  the  pharynx,  as  well  as  in 
percutaneous  faradisation  after  the  pharyngeal  treatment  was  ended.  Within  four 
or  five  days  there  could  be  no  question  about  the  beneficial  effect  2}roduced,  and  by 
the  eighth  day  there  was  no  longer  any  stridor  when  the  j^atient  was  awake,  while 
during  sleep  it  still  showed  itself  to  a  moderate  degree.  The  mirror  showed  a  mucli 
larger  inspiratory  widening  of  the  glottis,  thouglr  it  was  not  yet  normal.  The 
movements  of  the  right  vocal  cord  and  arytenoid  cartilage  were  still  more  sluggish 
than  those  of  the  left. 

On  the  29th  the  difiiculty  seemed  entirely  removed,  and  the  experiment  of  discon- 
tinuing tlie  electricity  was  therefore  tried.  During  the  night  of  the  1st  to  tlu; 
2d  of  September  a  very  severe  relapse  occurred ;  whereupon  electricity  was  resumed 
on  the  3d,  with  the  best  of  results  for  the  following  niglit.  This  treatment  was  then 
continued  regularly  till  the  middle  of  tlie  month.  Prom  that  time  until  he  left 
the  hospital,  on  the  26th  of  September,  no  further  difiiculty  was  experienced,  so  that 
the  patient  might  he  considered  as  cured. 

Unfortunately  nothing  could  be  learned  of  the  man's  further  career,  as  lie  left 
the  city. 

TjTJ.  Machemie's  Case. 

An  American,  sixty-one  years  of  age,  claims  to  have  had  a  weak  voice  for  the 
past  thirty  years.  For  eighteen  years  he  has  from  time  to  time  had  cramps  in  his 
throat.  During  the  past  seven  or  eight  years  he  has  suiTered  from  dyspnoea,  and  of 
late,  especially  on  making  any  special  effort,  such  as  climbing  stairs,  a  loud  stridu- 
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lous  sound  accompanies  it.  This  is  so  loud  during  sleep  that  it  disturbs  sleepers  in 
the  next  room.  "Within  the  last  five  or  six  months  all  his  difficulties  have  materially 
increased,  and  he  has  a  peculiar  cough  and  expectoration,  especially  in  the  morning. 
He  is  emaciated  and  of  a  pale,  sallow,  complexion. 

Laryugoscopic  examination  shows  the  inner  border  of  the  vocal  cords  lying 
near  the  median  line,  the  glottis  not  wider  than  one-sixteenth  of  an  inch,  enlarg- 
ing, on  forced  expiration,  to  about  one-eighth  of  an  inch.  On  phonation,  tlie  pearly 
white  vocal  cords  approximate  each  other.   The  lungs  and  other  organs  are  healthy. 

Tracheotomy  was  proposed,  but  was  refused  by  the  patient. 

He  spent  the  winter  in  Italy,  took  cold  during  the  spring  while  crossing  the 
Alps,  and  was  in  such  danger  of  suffocation  that  on  his  arrival  at  Geneva  tra- 
cheotomy had  to  be  performed.  Some  months  later  Mackenzie  found  his  general 
condition  improved  ;  the  glottis,  also,  seemed  somewhat  wider  during  inspiration. 
The  patient  continued  to  wear  the  canula. 

YriL—Rehi's  Case. 

A  weak,  anajmic  boy,  thirteen  years  of  age,  who  was  convalescing  from  a  severe 
attack  of  typhoid  fever,  whicli  had  run  its  course  accompanied  by  alarming  cardiac 
weakness,  was  attacked,  fourteen  days  after  tlie  cessation  of  fever,  with  laryngeal 
dyspnoea  on  moving.  This  was,  on  the  present  occasion,  aggravated  to  tlie  high- 
est degree  by  his  taking  a  walk.  During  inspiration  the  larynx  moved  forcibly 
downwards,  the  supra-sternal  region  sank  inwards,  etc.  His  inspirations,  whicli  were 
long  drawn, were  accompanied  with  loud  stridor,  the  expirations  were  quick  and 
easy.  There  was  moderate  bronchitis.  His  voice  was  weak,  but  perfectly  clear. 
There  was  great  muscular  weakness,  especially  in  the  legs.  Tracheotomy  was  per- 
formed on  the  following  day. 

The  laryngoscopic  examination,  which  was  now  rendered  possible,  showed  a 
normal  mucous  membrane,  tlie  glottis  presenting  a  narrow  slit,  which  was  promptly 
and  completely  closed  on  attempts  at  phonation.  On  forced  inspiration,  there  was 
complete  linear  closure  of  the  glottis.  It  was  impossible  for  the  vocal  cords  to  be 
moved  outwards.    The  treatment  was  supporting.    Strychnine  produced  no  effect. 

About  eight  weeks  after  the  tracheotomy,  the  vocal  cords  showed  a  gradual 
return  of  their  power  to  move  outwards,  the  left  doing  better  than  the  right. 

Fifteen  weeks  after  the  operation  the  canula  was  removed.  Breathing  was  at 
first  still  accompanied  with  a  distinct  stridor,  but  the  patient  obtained  air  enough, 
even  after  he  had  contracted  an  attack  of  acute  laryngitis.  He  recovered  slowly, 
but  was  able  to  walk  fast  and  even  to  run  some  distance  without  trouble.  Laryn- 
goscopic exploration  shows  that  the  right  vocal  cord  is  behind  the  left,  in  point  of 
progress. 

IX. — Nicholas  Duranty's  Case, 
Abbe  X.,  twenty-seven  years  old,  slender,  lean,  pale,  had  suffered  for  five 
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months  from  aplionia,  his  voice  having  lost  its  power  several  montlis  before. 
Walking  oausncl  a  sense  of  suffocation,  -which  was  increased  on  climbing  stairs.  He 
was  incapacitated  for  all  intellectual  effort,  spent  sleepless  niglits,  had  very  frequent 
nocturnal  emissions,  and  a  capricious  appetite.  He  had  no  cough  ;  tlie  organs  of  the 
chest  were  normal ;  no  evidence  of  any  hereditary  taint.  All  remedies  thus  far 
applied — including  hydrothcrapeutics,  etc.— had  been  without  results. 

Laryngoscopic  examination:  Tlie  laryngeal  mucous  membrane  was  slightly 
injected.  Tlie  vocal  cords,  rosy  in  color,  stood  immovable,  with  their  borders  near 
to  the  median  line,  separated  by  a  slit  of  about  two  mm.  mde,  and  change  their 
position  but  very  little  in  the  most  varied  movements  of  respiration. 

The  hyperaamia  of  the  mucous  membrane  was  relieved  by  weak  solutions  of 
nitrate  of  silver ;  but  the  position  of  tlie  cords  was  in  no  way  improved  tliereby, 
nor  by  the  local  application  of  electricity  for  a  month.  A  residence  of  two  months 
in  the  country  improved  the  general  nutrition ;  and,  after  this  time,  the  vocal  cords, 
too,  appeared  to  move  further  from  one  another. 

Nothing  is  known  of  the  further  course  of  the  patient. 

Aside  from  these  nine  cases,  some  others  have  been  observed, 
which  in  all  probability  belong  here,  but  which  it  is  probably 
better  to  leave  out  of  the  account,  because  some  authors  are 
opposed  to  their  admission  to  the  same  class  as  those  given 
above.  Siich  are  Biermer's  cases,  Pentzoldt's  Case  II.  (hj^sterical 
paralysis  of  the  crico-arytfenoideus  posticus),  and  a  case  of  pa- 
resis of  this  muscle  by  the  same  author, '  then  my  own  second 
case  (hysterical  paralysis),  and  finally  a  case  of  Hansen's  ^  (sj^phi- 
litic  laryngeal  affection  with  j)aralysis  of  the  posticus  muscle 
and  almost  complete  cure  by  the  inunction  treatment). 

So  far  as  their  bearing  on  etiology  is  concerned,  the  above 
cases  stand  as  follows  :  Only  two  of  them  give  any  evidence  as 
to  the  causes  of  this  serious  form  of  paralysis,  viz.,  Riegel's  and 
Pentzoldt's  cases.  In  both  of  them  post-mortem  examinations 
showed  it  to  be  highly  probable  that  they  depended,  essentially, 
upon  a  primary  neuropathic  paralysis — in  one  instance  of  the 
trunk  of  the  recurrent,  in  the  other  of  the  trunks  of  the  pneu- 
mogastric  and  spinal  accessory  ;  while  in  Riegel's  second  case 
the  muscles  were  found  degenerated,  but  the  nerves  intact.  The 
remaining  observations  contribute  but  little  towards  elucidating 

'  Deutsches  ArcHv  f .  kiln.  Medicin.  1875,  Bd.  XV.  p.  G04. 

'  Ein  Fall  von  isolirter  Lahmung  der  GlottisofEner  mit  relativer  Heilung.  Petersb. 
med.  Wochenschr.  1876,  No.  6. 
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ttlie  pathogenesis.  In  one  instance  tlie  trouble  began  with  catar- 
irhal  conditions  (Gerhardt)  ;  in  Rehn's  case  it  was  preceded  by 
[typhoid  fever;'  in  Feith's  by  erysipelas  with  secondary  pneu- 
imonia.  In  Mackenzie's  and  Nicholas-Duranty' s  cases,  and  in 
imy  own,  the  pathogenesis  remains  entirely  obscure.  Final]}',  it 
iis  very  probable  that  hysteria  may  lead  to  transitory  paralysis 
I  of  these  muscles. 

With  regard  to  age^  we  find  all  periods  represented,  the 
patients  being  respectively  5,  13,  26,  27,  58,  61  (twice),  and  68 
years  of  age.  Gerhardt  does  not  give  the  age  of  his  patient 
I  exactly,  but  he  was  well  on  in  years. 

As  to  sex^  seven  of  those  attacked  were  males  and  two 
females. 

The  symptoms,  according  to  the  record  of  cases  thus  far 
before  us,  are  very  striking.  They  consist  of  the  very  gradual 
development  of  purely  Inspiratory  laryngeal  dyspnoea^  gener- 
ally witJiout  catarrh  or  disturbances  of  voice.  Moderate  catar- 
rhal manifestations  and  the  change  to  a  deep,  rough  voice  con- 
stitute the  exception.  The  signs  of  laryngeal  stenosis  on  inspira- 
tion grow  gradually  till  they  reach  the  highest  grade  ;  so,  whereas 
at  first  the  inspiratory  stridor  only  appears  on  making  some 
unusual  bodily  exertion,  such  as  climbing  stairs,  it  afterwards 
becomes  permanent,  even  on  lying  quietly  in  the  horizontal  pos- 
ture, and  especially  during  sleep.  At  the  same  time  expiration 
usually  remains  quite  free,  and  the  voice  loud  and  clear.  These 
symptoms  alone  enable  one  to  arrive  at  a  diagnosis  with  a  great 
degree  of  probability.  Laryngoscopic  examination,  however, 
raises  this  to  certainty.  The  mirror  shows  the  glottis  trans- 
formed into  a  narrow  slit,  which  narrows  itself  still  further 
during  inspiration  ;  or,  speaking  more  correctly,  it  is  still  fur- 
ther narrowed  by  the  excess  of  the  external  atmospheric  pressure 


'  Rehn  concludes  that  it  was  myopathic  paralysis  as  the  result  of  typhous  muscular 
degeneration,  which  had  localized  itself  in  the  posterior  crico-arytenoid  muscles,  be- 
cause, in  breathing,  these  muscles  have  to  be  unceasingly  active,  and  are  therefore,  like 
the  heart,  most  disposed  to  disintegration.  This  theory  is  certainly,  to  a  very  great 
degree,  upset  by  the  usual  absence  of  paralysis  of  these  muscles  in  typhoid  fever ;  still 
it  should  stimulate  us  to  an  examination  of  the  posterior  orico-arytenoid  muscles  in  the 
bodies  of  persons  who  have  died  of  typhoid  fever. 
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Fig.  46. 

Complete  bilateral  paa'alysis  of  the 
postcrioi'  (!nco-!iryta;iioidei  at  the 
moment  of  inspiration. 


over  tliat  of  tlie  rarefied  air  witliin  the  tracliea,  wliile  on  expira- 
tion the  glottis  returns  to  its  original  size.  On  plionation  tlio 
linear  slit  is  narrowed  in  a  normal  manner,  and  the  vibrations  of 
the  vocal  cords  show  nothing  abnormal. 

Inspiration,  therefore,  causes  loud 
sounding  vibrations  of  the  vocal  cords, 
which  are  pushed  forward  to  the  mid- 
dle, while  expiration  takes  place  un- 
hindered, is  short  and  noiseless.  It  is, 
nevertheless,  a  singular  fact  that  the 
formation  of  the  voice  so  seldom  under- 
goes any  change,  so  far  as  richness  and 
quality  of  tone  and  pitch  are  concerned, 
seeing  that  the  posterior  fixation  of  the  arytenoid  cartilages, 
through  the  posterior  crico-arytenoid  muscles,  has  failed.  In 
the  meanwhile  we  can  hereby  only  be  led  to  the  conclusion  that 
the  action  of  these  muscles  is  of  no  material  consequence  iu  the 
act  of  rendering  the  vocal  cords  tense  for  phonation  in  the 
median  position,  such  as  occurs  in  talking  quietly.  It  still  re- 
mains to  be  settled  whether  patients  with  paralysis  of  these 
muscles  retain  or  lose  the  power  of  singing  in  the  higher  regis- 
ters, wherein  the  action  of  these  muscles  might  be  of  vital  conse- 
quence. 

All  the  other  disturbances  result  from  the  narrowing  of  the 
glottis,  and  are  the  usual  sequels  of  stenosis  of  the  glottis  and  of 
the  disturbance  caused  thereby  to  the  interchange  of  gases  in  the 
lungs. 

The  diagnosis  will  but  seldom  present  any  difficulties.  The 
conditions  most  likely  to  be  confounded  with  this  are  a,nchylosis 
and  the  growing  together  of  the  two  arytenoid  cartilages.  An 
instructive  case  of  this  kind  has  recently  been  published  by  Sidlo, 
and  may  here  be  given  in  brief,  just  because  it  was  during  life 
regarded  as  paralysis  of  the  posterior  crico-arytenoid  muscles. 

F.  B.,  an  infantry  soldier,  twenty-two  years  old,  who  had  for  a  long  time  been 
complaining  of  his  chest,  was  taken  sick,  seven  weeks  before  he  entered  the  hospital, 
with  cough  and  hoarseness,  to  wliich  difficulty  of  swallowing  was  soon  added. 
Deglutition  was  no  longer  accomplished  easily  and  with  certainty;  after  a  while 
pieces  of  food  and  fluids  got  stuck  iu  his  throat,  producing  a  sense  of  suffocation, 
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vliich  did  not  cease  until  tlie  article  of  food  was  expelled  from  the  mouth  or  nose 
>\  ith  violent  coughing  and  retching.    There  were  positively  no  sensations  of  pain. 

About  the  same  time  laryngeal  dyspnoea  set  in,  especially  on  climbing  stairs, 
md  finally  there  was  loud  and  difficult  breathing  day  and  night.  The  hoarseness 
md  cough  persisted,  and  he  had  no  appetite. 

On  admission  into  tlie  hosijital  a  moderately  loud,  prolonged  inspiratory  and 
xpiratory  noise  could  be  perceived,  even  at  some  distance.    His  voice  was  weak 
i  md  hoarse.    There  was  moderate  cyanosis  of  the  face,  considerable  inspiratory  dys- 
ncea,  sinking  of  the  hollows  over  the  sternum  and  clavicle,  contraction  of  the 
j-sturno-cleido-mastoid  muscles,  great  descent  of  the  larynx  on  inspiration. 

Laryngoscopic  Examination. — The  dark -red,  greatly  swelled  vocal  cords  and 
false  cords  are  in  immediate  contact  with  one  another  throughout  the  anterior  third 
oof  their  extent.  The  anterior  surface  of  the  posterior  laryngeal  wall,  especially  at 
t  the  level  of  the  vocal  cords,  was  strongly  bulged  forward.  Here  there  were  some 
jshallow  excoriations  as  well  as  grayish-white  indentations  of  the  mucous  membrane. 
IThe  vocal  cords  were  entirely  immovable  during  respiration.  During  phonation 
tthey  moved  towards  each  other,  without  reaching  one  another  in  their  posterior  por- 
ttion,  where,  therefore,  the  glottis  slightly  yawned. 

The  apex  of  the  left  lung  was  infiltrated,  fever  high,  with  night  sweats  and 
(emaciation. 

Several  weeks  later  there  was  an  abatement  of  the  fever,  an  improvement  of  the 
s general  condition  and  of  the  inflammatory  disturbances  on  the  laryngeal  nmcous 
I  membrane.  The  glottis  at  the  same  time  seemed  even  more  contracted,  and  grew 
i  still  more  narrow  on  inspiration. 

In  four  weeks  more  the  glottis  had  closed  to  a  barely  perceptible  slit,  the  ary- 
Ttenoid  cartilages  being  in  immediate  contact.  There  was  stridulous  inspiration 
1  and  noiseless  expiration.  The  patient  was  now  treated  by  catheterization  of  the 
I  glottis,  and  with  so  good  a  result  that  the  glottis  was  brought  up  to  half  of  its 
1  natural  size,  and  he  was  able  to  breathe  noiselessly  during  the  day,  even  on  making 
1  a  moderate  degree  of  exertion,  while  during  sleep  a  somewhat  louder  inspiratory 
)  sound  was  heard,  though  not  enough  to  disturb  those  about  him. 

Several  months  afterwards  he  was  seized  with  pneumonia.  Stenosis  of  the 
glottis  rapidly  increased  to  such  a  degree  that  tracheotomy  had  to  be  undertaken. 
Three  days  later  he  died. 

Post-mortem  examination  showed  pleuro-pneumonia  and  a  tubercular  deposit  at 
the  apex  of  the  left  lung.  Aside  from  this,  there  was  dislocation  of  both  arytenoid 
cartilages  on  the  anterior  surface  of  the  plate  of  the  cricoid  cartilage,  their  bodies 
lying  in  a  horizontal  position,  and  the  two  surfaces  of  the  arytenoids  facing  each 
other  being  closely  united  by  cicatricial  tissue.  There  was  a  stellate  cicatrix  in  the 
mucous  membrane  of  the  posterior  laryngeal  wall,  and  atrophy  of  both  posterior 
crico-arytcnoid  muscles  and  of  the  arytajnoideus  muscle.  The  recm-rent  laryngeal 
nerves  were  intact. 


Evidently,  in  this  case,  a  deep  ulcer  (probably  syphilitic)  on 
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tlie  posterior  wall  of  the  larynx  had  healed,  and  the  shrinking 
of  the  cicatricial  connective  tissue  beneath  and  between  tlie 
arytenoid  cartilages  had  not  only  caused  them  to  unite  insepa- 
rably with  one  another,  but  had  also  dislocated  them  downwards 
and  forwards.  The  atrophy  of  the  posterior  crico-arytenoid 
muscles  and  of  the  arytsBnoideus  might  be  attributed  to  the 
complete  cessation  of  their  function  as  the  result  of  the  mechani- 
cal immobility  of  the  arytenoid  cartilages. 

We  see  how  the  diagnosis  in  this  case  was  rendered  difficult 
by  a  very  peculiar  and  certainly  very  rare  combination. 

The  only  circumstances  under  which  there  might  be  difficulty 
in  distinguishing  between  paralysis  of  the  posterior  crico-ary- 
tenoid muscles  and  cramp  of  their  antagonists,  the  adductors 
and  tensors  of  the  vocal  cords,  are  these  :  on  the  one  hand,  when 
the  inspiratory  laryngeal  dyspnoea  and  the  characteristic  laryn- 
goscopic  image  are  very  acutely  developed  and  rapidly  reach 
their  highest  grade,  and,  on  the  other,  when  these  disturbances 
are  quickly  evanescent,  and  occur  in  a  hysterical  individual,  who 
is,  otherwise,  also  subject  to  frequent  cramps.  The  question  has 
been  raised  whether  stenosis  of  the  glottis  in  hysterical  subjects, 
which  may  last  for  hours  or  days,  as  has  been  observed  by 
Biermer,  Pentzoldt,  and  myself,  is  to  be  regarded  as  cramp  or 
as  paralysis.  Basing  my  opinion  on  the  observation  of  my  own 
case,  which  is  entirely  similar  to  that  of  Pentzoldt,  I  must  coin- 
cide in  his  opinion  that  the  stenosis  of  the  glottis  is  of  paralytic 
and  not  of  spastic  nature.  I  have  frequently  seen  spastic 
stenosis  of  the  highest  grade  in  adults,  especially  in  hysterical 
subjects  ;  but  the  picture  presented  by  these  spasms  of  the 
glottis  is  a  very  different  thing  from  the  one  under  consideration. 
It  appears  to  me  that,  on  the  one  hand,  the  persistent  narrowing 
of  the  glottis  for  days  and  weeks,  the  absence  of  free  intervals, 
the  increase  of  the  stenosis  by  lateral  pressure,  which  Pentzoldt 
and  I  were  able  to  demonstrate,  the  disappearance  of  stenosis  on 
the  occurrence  of  general  convulsions  (Pentzoldt),  and  the  rarity 
of  long-continued  glottic  cramps  ;  and,  on  the  other  hand,  the 
frequency  of  paralysis  and  paresis  of  the  laryngeal  muscles  in 
hysterical  subjects,  all  argue  in  favor  of  a  transitory  paralysis 
or  paresis  of  the  posterior  crico-arytenoid  muscles. 
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I  abstain  from  entering  any  further  upon  tins  question 
lud  from  introducing  the  observations  of  Biermer,  Pentzoldt,  and 
iiyself,  because  a  larger  amount  of  material  seems  to  be  neces- 
-ary  in  order  to  settle  the  matter  conclusively. 
I     The  course  of  paralysis  of  the  crico-ary  tsenoideus  posticus  has 
llliitherto  almost  always  been  chronic.    Feith's  case,  where  the 
mparalysis  set  in  during  convale*scence  from  erysipelas  faciei  and 
■pneumonia,  is  the  only  one  in  which  stenosis  reached  such  a 
Iteight  within  a  few  days  that  tracheotomy  had  to  be  performed. 
Iln  the  remaining  cases  the  difficulty  usually  dragged  through 
imany  years.    The  stenosis  seems  to  develop  itself  quite  gradual- 
lly,  for  the  reason  that  the  antagonists  of  the  posticus  muscles 
conly  gradually  gain  the  ascendency  and  fall  into  a  state  of  con- 
ttraction  (Schech,  Riegel).    In  some  cases  the  affection  comes  to 
!!a  standstill  at  a  moderate  stage  pf  development,  so  that  trache- 
lotomy does  not  become  necessary  ;  in  some  few  it  may  even 
irecede  (my  own  case,  those  of  Hansen  and  Rehn,  as  well  as 
Ihysterical  paralj^ses).     When  the  paralysis  has  existed  un- 
( changed  for  years,  there  seems  to  be  no  prospect  for  a  cure  and 
If  or  removal  of  the  tracheal  canula. 

Tracheotomy  was  necessary  in  six  cases  (Riegel' s  Cases  1  and 
i2,  Pentzoldt' s,  Mackenzie's,  Feith's,  and  Relm's)  ;  it  was  not  re- 
I quired  in  three,  viz.,  in  those  of  Gerhardt,  Nicolas-Durauty,  and 
1  my  self — furthermore,  in  the  hysterical  paralyses  seen  by  Pent- 
;zoldt  and  myself  ;  and,  finally,  in  the  case  of  paresis  which 
Pentzoldt  published.     The  only  cures  were  in  my  own  case,  in 
those  of  Hansen  and  Rehn,  and  in  the  hysterical  cases  ;  but  even 
in  these  the  patients  were  not  long  enough  under  observation  to 
exclude  the  possibility  of  relapses. 

Paralysis  of  the  Crico-arytcenoideus  Lateralis  Muscle. 

The  number  of  cases  of  paralysis  of  the  lateralis  muscle 
hitherto  observed  is  very  small.  I  only  find  them  recorded  by 
Mackenzie  and  Nicolas-Duranty,  their  reports  representing  both 
unilateral  and  bilateral  paralysis.  According  to  the  nosographic 
outlines  given,  however,  these  observations  leave  room  for  the 
supposition  that  they  may  have  been  cases  of  total  paralysis  of 


972        VON  ZIEMSSEN. — THE  NEUROSES  OP  THE  LARYNX, 

the  recurrent  laryngeal  nerve,  or,  at  least,  tliat  the  paralysis  of 
the  lateralis  may  not  have  been  isolated.  For  tliis  reason 
]\Iackeuzie  designates  his  case  as  paralysis  of  the  adductors 
(1.  c,  pp.  13  and  53), 

The  picture  presented  by  the  disease  will  vary  materially,  as 
a  matter  of  course,  according  as  the  crico-arytfBnoideus  lateralis 
is  affected  alone  or  simultaneously  with  the  rest  of  the  antago- 
nists of  the  posterior  crico-arytjenoideus  (the  thyro-arytjenoidei 
muscles  and  the  aryttenoideus).  In  the  latter  case  the  glottis  will 
be  opened  to  the  utmost  extent,  the  vocal  cords  will  be  held 
firmly  against  the  lateral  walls  and  be  incapable  of  any  move- 
ment towards  the  median  line, 

Nicolas-Durauty's  case  of  bilateral  paralysis  seems  to  have  been  of  tliis  charac- 
ter (1.  0.,  p.  35).  In  this  patient,  who  was  a  girl  fifteen  years  old,  the  vocal  cords 
stood  "  immoMlea  sur  les  cotes  du  larynx".  The  removal  of  the  catarrhal  conditions 
which  existed  at  the  same  time  made  no  difference  in  the  position  of  the  vocal 
cords  nor  in  the  absolute  aphonia.  On  the  other  hand,  a  complete  and  permanent 
cure  was  accomplished  by  local  treatment  with  electricity  for  four  weeks. 

In  the  case  of  unilateral  paralysis  of  the  lateralis  which  Nicolas-Duranty 
reports  (1.  c,  p.  36)  as  occurring  in  a  man  thirty-four  years  old,  who  suffered  from 
hoarseness,  the  right  vocal  cord  was  immovably  fixed  against  the  side  of  the 
larynx,  and  no  change  was  produced  either  by  the  respiratory  act  or  by  attempts 
at  phonation.  Treatment  by  electricity  and  by  the  use  of  a  solution  of  tannin 
effected  a  rapid  cure. 

If  the  thyreo-arytsenoidei  muscles  and  the  arj^tfenoideus  are 
intact,  then  the  vocal  cord  will  necessarily  retain  to  a  certain 
extent  the  power  of  moving  inwards  and  of  tension.  The  sum 
of  the  disturbances  due  to  this  condition,  as  noticed  in  the 
formation  of  the  voice  or  as  seen  in  the  lar3nigeal  mirror,  cannot 
at  present  be  fixed,  in  view  of  the  absence  of  observations  of 
unequivocal  isolated  paralysis  of  the  lateralis  in  man  and  of 
experimental  tests  of  this  question  on  animals.  Therefore,  at 
present  no  picture  of  isolated  paralysis  of  the  lateral  crico-ary- 
tenoid  muscle  can  be  presented,  unless  it  is  to  be  of  purely 
theoretical  construction. 


Paralysis  of  the  Aryta;noideus  Muscle. 
The  arytsenoideus  muscle,  in  spite  of  being  exposed  by  its 
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osition  to  the  most  varied  injuries — I  mention  only  the  exces- 
ively  frequent  catarrhal  and  ulcerative  processes  of  its  investing 
Ulceus  membrane — is  still  comparatively  seldom  the  seat  of 
-elated  paralysis.  The  cause  of  such  paralysis,  whether  occur- 
ing  alone  or  in  "connection  with  that  of  other  muscles,  is  most 
equently  to  be  found  in  acute  catarrh  of  the  posterior  portion 
L'  the  upper  laryngeal  cavity,  in  undue  exertion  of  the  organs  of 
neech,  and,  finally,  in  hysterical  influences. 

The  voice  is  quite  hoarse.    Inspection  reveals  the  fact,  aside 
rom  the  catarrhal  and  other  disturb-  ^ 

.  aices,  that  both  vocal  cords  are  normal- 
ly approximated  to  one  another  during 

ijlionation  in  the  anterior  two-thirds, 

while  the  cartilaginous  portion  of  the 

rjlottis   presents    an    open  triangle, 

through  which  the  air  escapes  in  a 

rrery  perceptible  manner. 


Fio.  47. 


rnralysis  of  the  arytcenoideuR  in  aouto 
laryngitis. 


In  the  case  from  whicli  the  accompanying  diagram  (Fig.  47)  was  taken,  the 
:oonclition  was  that  of  very  severe  acute  catarrh  of  the  larynx,  in  a  beer-brewer  who, 
while  drunk,  had  sung  loudly  and  shouted  for  a  long  time. 

Not  unfrequently  the  arytsenoideus  is  subject  to  paralysis  or 
paresis  simultaneously  wdth  other  muscles  having  a  similar  func- 
ttion,  especially  the  lateral  crico-arytsenoidei  and  the  thyro- 
iarytsenoidei.  This  probably  occurs  most  frequently  in  connec- 
ttion  with  paresis  of  the  thyro-arytsenoideus  internus,  while  the 
1  lateral  crico-arytfenoideus  remains  intact,  a  laryngoscopic  repre- 
f^sentation  of  which  will  be  given  further  on,  under  the  head  of 
Paralysis  of  the  Internal  Thyro-arytsenoideus. 


J  Paralysis  of  the  Thyro-arytcBnoideus  Internus  Muscle^  or 

Musculus  Olottidis. 

This  pair  of  muscles  seems  to  be  affected  more  often  than 
:  any  others  with  paralysis  and  paresis.   The  explanation  of  this 
1  is  easy  enough.    The  exposed  position  of  the  muscle  in  the  vocal 
cord  and  the  great  demand  made  upon  this  pair  of  muscles  in  all 
the  more  delicate  processes  of  phonation,  are  enough  to  account 
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for  the  occurrence  of  disease  of  the  muscle,  as  well  as  of  itg 
motor  nerves,  as  the  result  of  severe  and  long-continued  catanli 
of  continuous  over-exertion  of  the  voice  in  prolonged  speakiii" 
singing,  loud  crying,  and  calling.  Tlien  hysteria,  above  all  else, 
is  liable  to  select  this  muscle  as  its  victim,  either  alone  or  in 
connection  v^ith  other  muscles — for  instance,  the  arytainoideus  or 
the  crico-thyreoideus.  Paralysis  or  paresis  of  the  internus  is  the 
most  common  cause  of  the  hoarseness  or  aphonia  so  frequent  ia 
hysterical  subjects. 

The  symptoms  in  pure  cases  of  paralysis  of  the  thyro-ary- 
tsenoideus  internus  consist,  as  it  appears,  in  a  greater  or  less 
deficiency  in  tension  in  the  vocal  cords.  Corresponding  to  this, 
according  as  the  paralysis  occurs  on  one  or  both  sides,  and  is 
slight  or  serious,  the  disturbance  varies,  sometimes  amounting 
simply  to  impurity  of  the  voice,  and  at  others  to  great  hoarse- 
ness. Complete  aphonia  always  implies  a  disturbed  juxtaposi- 
tion of  the  vocal  cords  and  of  the  arytenoid  cartilages — there- 
fore, insufficient  action  of  the  laterales  and  the  arytsenoideus. 
The  sensation  of  fatigue  in  speaking  and  the  inability  to  produce 
loud  tones  are  readily  explained  by  the  abnormal  width  of  the 
glottis. 

In  the  laryngoscopic  image  this  paralysis  is  characterized  by 
an  excavation  of  the  edges  of  the  vocal  cords,  on  phonation, 
which  at  once  strikes  the  eye,  as  well  as  by  insufficient  approxi- 


PiG.  48.  Pw.  49. 

Paralysis  of  both  thyro-arytsenoidei  intern!  Parnlyeia  of  the  thyro-aryttenoideus  mus- 

inusoles,  as  the  result  of  acute  laryngitis.  cle  of  the  right  side. 

mation  of  the  edges  of  the  cords  to  the  median  line  and  abnormal 
vibrations  of  the  same.  If,  as  is  usually  the  case,  both  internal 
thyro-arytenoid  muscles  are  affected,  the  glottis  forms  a  narrow 
oval,  which  extends  from  the  tip  of  the  vocal  process  to  the 
anterior  point  of  insertion  of  the  vocal  cords  (Fig.  48). 
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If  the  muscle  of  one  side  alone  is  paralyzed,  the  excavation  is 
confined  to  the  muscle  of  that  side,  as  is  shown  in  the  accom- 
ipanying  Fig.  49. 

Simultaneous  paresis  of  the  crico-thyroidei  muscles,  if  de- 
•veloped  to  but  a  slight  extent,  will  be  very  hard  to  distinguish, 
•  especially  if  the  person  is  unable  to  sing. 

The  combination  of  paralysis  of  the  internus  with  paresis 
of  the  arytcenoideus,  which  is  not  rare,  is  to  be  recognized  by  a 
•simultaneous  wide  yawning  of  the  two  portions  of  the  glottis 
I  respectively  included  between  the  cords 
iand  the  cartilages,  while  the  turning 
!  inwards  of  the  arytenoid  cartilages  and 
the  consequent  position  of  the  vocal 
processes  are  almost  normal.    This  is 
shown  in  Fig.  60. 

In  such  cases  the  formation  of  the 
voice  is,  of  course,  rendered  entirely 
impossible  by  the  width  of  the  glottis. 

The  course  of  paralyses  of  the  in- 
ternal thyro-arytsenoidei,  as  well  as 
sometimes  acute  and  sometimes  chronic. 

Paresis  caused  by  acute  laryngitis  or  by  over-exertion  of  the 
larynx  generally  runs  an  acute  course,  disappearing  with  the 
abatement  of  the  catarrh  or  after  giving  the  voice  a  rest  for  sev- 
eral days  or  weeks.  Those  cases  of  paresis  which  have  become 
firmly  .rooted  through  continued  over-exertion  of  the  larynx  (in 
teachers  and  singers),  or  which  depend  on  hysteria,  are  generally 
chronic.  Still,  even  here  a  complete  cure  may  usually  be 
accomplished  in  the  course  of  a  few  months,  through  appropriate 
treatment  and  with  sufficient  rest  of  the  parts. 


Pig.  50. 

Bilateral  paralysis  of  the  thyro-ary- 
tajnoideus,  combiiictl  with  paresis  o£  the 
arytceiioideua. 


of  the  arytsenoideus,  is 


Diagnosis  and  Prognosis  of  Laryngeal  Paralyses  in  General. 

As  a  general  rule,  the  diagnosis  of  laryngeal  paralysis  pre- 
sents no  difficulties  to  an  observer  of  even  moderate  experience. 
It  can  usually  be  pretty  definitely  determined  that  there  is  paral- 
ysis and  to  what  extent  it  exists.  It  is  much  more  difficult  and 
often  impossible  to  answer  the  question  of  what  causal  condi- 
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tions  lie  at  tlie  foundation  of  the  paralysis  in  any  individual 
case.  This  holds  equally  true  with  reference  to  paralysis  of 
conduction  of  the  trunk  of  the  recurrent  nerve  and  paralysis  of 
individual  muscles.  In  determining  this  question,  repeated 
thorough  examination  of  the  organs  of  the  neck  and  chest,  and 
careful  weighing  of  all  the  circuinstances  in  the  history  of  the 
case,  as  well  as  of  all  subjective  and  objective  symptoms,  are 
necessary  in  order  to  arrive  at  any  tiling  approaching  to  a  posi- 
tive diagnosis. 

In  some  instances,  however,  not  even  a  probable  diagnosis 
can  be  made.  In  many  of  these  the  fxirther  progress  of  the  case 
clears  the  matter  up ;  sometimes,  however,  years  of  obser\'-ation 
throw  no  light  on  the  subject.  I  have  accumulated  a  list  of 
such  cases,  and  fully  agree  with  Schroetter  when  he  wanis  his 
readers  to  be  cautious  about  announcing  the  diagnosis  of  "rheu- 
matic paralysis,"  where  no  cause  for  the  paralysis  can  be  found. 
Months  and  years  often  pass  until,  finally,  an  aneurism  of  the 
aorta  or  a  carcinoma  of  the  oesophagus  comes  to  light  as  the 
true  cause  of  the  laryngeal  paralysis. 

In  most  instances,  too,  it  is  well  to  be  cautious  in  giving  a 
prognosis,  not  in  those  cases  only  whose  pathogenesis  is  obscm-e, 
but  also  in  those  in  which  some  evident  and  curable  distui-bance 
lies  at  the  foundation  of  the  paralysis,  such,  for  instance,  as  a 
chronic  laryngeal  catarrh,  the  pressure  of  a  goitre,  an  over-exer- 
tion of  the  organs  of  speech,  or  hj^steria.  While,  in  many  cases, 
a  cure  is  rapidly  effected,  there  are  those  which  obstinately  resist 
the  most  zealous  therapeutic  interference  without  our  being  able 
to  discover  any  reason  therefor. 

In  hysterical  paralysis  of  the  vocal  cords  the  result  of  varied 
therapeutic  interference  is  at  one  time  almost  magical  in  its 
effects,  at  another  time  quite  negative.  The  great  tendency  to 
relapse,  which  characterizes  hysterical  paralysis,  must  also  be 
borne  in  mind  in  making  a  prognosis. 

It  hardly  needs  to  be  remarked  that  the  prognosis  of  laryn- 
geal paralysis,  dependent  on  aneurism  of  the  aorta,  carcinoma  of 
the  oesophagus,  a  tumor  in  the  mediastinum  or  at  the  base  of 
the  skull,  or  any  other  incurable  process,  is  absolutely  unfavor- 
able. 
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Treatment. 

The  treatment  of  laryngeal  paralysis  must,  first  of  all,  be 
arected  against  the  causal  disturbances.  In  those  instances  of 
aresis,  so  frequently  caused  by  laryngeal  catarrh  and  over-exer- 
on  of  the  voice,  a  cure  is  generally  effected  by  a  short  course  of 
■stringent  and  electrical  local  treatment,  together  with  rest  to  the 
oice.  In  recent  rheumatic  paralysis,  general  diaphoretic  meas- 
rres,  together  with  the  Priessnitz  cold-water  dressing  to  the 
iiroat,  are  to  be  recommended.  In  bronchocele  and  swelling  of 
lae  lymphatic  glands  in  the  neck  and  mediastinum  causing  com- 
iTession  of  the  recurrent  laryngeal  nerve,  the  attempt  should  be 
made  to  reduce  their  size  as  speedily  as  possible  by  the  iodine  or 
rcsenic  treatment.  If  anomalies  in  the  composition  of  the  blood 
ri-  in  the  nervous  system  generally,  such  as  chlorosis,  ansemia, 
jysteria,  and  the  like,  seem  to  be  the  ultimate,  or  at  least  the 
yxciting  cause  of  the  paralysis,  the  appropriate  general  treat- 
ment should  be  adopted.  In  most  instances  the  organs  of 
peech  should  be  used  as  little  as  possible.  But  in  hysterical 
iiaralysis  or  paresis  methodical  exercise  of  the  voice — the  laryn- 
?3al  gymnastics  of  von  Bruns  and  others — is  most  strongly  to  be 
■ecommended.  This  may,  with  advantage,  be  combined  with 
iiechanical  irritation  of  the  mucous  membrane  of  the  vocal 
))rds,  by  the  introduction  of  the  laryngeal  sound,  and  by  the 
•  eriodical  lateral  compression  of  the  thyroid  cartilage  recom- 
I'lended  by  Olliver  and  Gerliardt. 

Strychnine,  which  may  be  used  subcutaneously  to  the  best 
Advantage,  and  in  not  too  small  doses,  seems  in  some  cases  to 
lasten  the  restoration  of  conduction  in  the  motor  and  sensitive 
iiryngeal  nerves,  as  well  as  of  contraction  in  the  muscles,  as  has 
teen  taught  me  particularly  by  my  observations  in  diphtheritic 
paralysis  (compare  Acker,  1.  c). 

The  electrical  current  is  undoubtedly  the  most  powerful  and 
Iffective  tonic  and  stimulant  to  paralyzed  nerves  and  muscles, 
ind  its  use  is  therefore  indicated  in  the  largest  number  of  cases 
aid  in  those  dependent  on  the  most  varied  causes.  Both  kinds 
It  currents  are  applied  in  succession,  in  brief  sessions  of  two  or 
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tliree  minutes'  duration,  locally.  Tliey  may  be  used percutane- 
ousltj — that  is,  with  both  electrodes  placed  externally  over  the 
plates  of  the  thyroid  cartilage  ;  or  through  the  pharynx— t\\?Lt  is, 
by  means  of  a  laryngeal  electrode,  bent  like  a  catheter,  which  is 
intended  to  touch  the  paralyzed  nerves  or  muscles  directly. 


The  pliar^'^ngeal  localization  of  the  electrical  current  is  un- 
questionably more  rational  and  more  effective  than  its  pei- 
cutaneous  application,  and  is  therefore,  in  most  instances,  to  be 
preferred  to  the  latter.  The  single  laryngeal  electrode  may  be 
used,  which  is  insulated  up  to  its  extremity,  where  it  terminates 
in  a  little  sponge-covered  knob.  This  electrode  is  put  in  com- 
munication with  one  pole  of  the  battery,  while  the  circuit  is  com- 
pleted by  applying  the  other  pole  to  the  outer  surface  of  tlic 
larynx  ;  or  the  double  electrode  may  be  employed,  which  admits 
of  the  simultaneous  introduction  of  both  poles.  With  regard  to 
the  electrodes  constructed  at  my  suggestion,  and  represented  in 
Fig.  51,  I  would  merely  remark  that  the  handles  are  firm  and 
compact,  the  arrangement  of  sci-ews  for  the  i^eception  of  the  wires 
is  strong,  and  that  in  the  double  electrode  the  two  knobs  can  be 
introduced  in  contact  with  one  another— and  tliei'efore  inopera- 
tive—to be  separated  again  above  the  laryngeal  entrance  by 
pressure  on  a  lever.  The  extent  of  the  separation  of  the  two 
knobs  can  be  regulated  by  an  adjusting  screw  to  be  found 
beneath  the  lever. 

In  some  cases,  in  which  both  poles  are  to  be  applied  near 
together  to  the  same  muscle  or  nerve,  it  will  be  found  desirable 
to  use  von  BruTis'  or  Oertel's  double  electrode  with  immovable 


Fig.  51. 


Ziemssan's  single  and  double  electrode  for  the  pharyngeal  electrization  of  the  laryngeal 

muscles  and  nerveii. 
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arms,  insulated  over  against  one  another,  in  wliicli  the  closure  ol" 
the  current  is  effected  after  their  introduction  by  moving  a  ring 
or  pressing  upon  a  button. 

With  regard  to  the  details  of  my  method  of  localizing  the 
current  on  the  individual  nerves  and  muscles  of  the  larynx,  I 
must  refer  the  reader  to  tlie  full  explanation  thereof  given  in  my 
work  entitled,  "Die  Electricitat  in  der  Medicin,"  4th  Edition, 
Berlin,  1872,  pp.  226  and  262,  and  following. 

The  action  of  localized  electricity  is  sometimes  most  brilliant, 
especially  in  hysterical  paresis  of  tension.  The  aphonia,  which 
may  perhaps  have  lasted  for  months,  not  unfrequently  disappears 
during  the  iirst  sessions,  and  the  normal  voice  takes  its  place. 
The  spectacle,  which  strikes  the  layman  as  almost  miraculous, 
of  a  hysterical  patient,  who  for  a  long  time  has  been  quite  voice- 
less, speaking  only  in  a  whisper,  leaving  the  physician's  consult- 
ing-room or  electricit}' -room  with  a  loud,  ringing  voice,  is  neither 
rare  nor  difficult  to  understand.  Unfortunately  the  first  result 
does  not  generally  last  long,  and  even  if  the  effect  of  electrization 
always  proves  to  be  the  same,  yet  the  frequent  relapses  often 
cause  the  treatment  to  drag  along  for  months.  In  simj^le  catar- 
I'hal  paresis  the  effect  "of  electricity  is  generally  rapid.  The  same 
is  true  of  over-exertions  of  the  voice,  as  well  as  of  the  paresis  of 
the  vocal  cords,  which  often  occurs  at  the  beginning  of  laryngeal 
phthisis,  before  ulceration  has  taken  place. 

In  the  rheumatic  paralyses  of  the  recurrent  nerve,  and  those 
resulting  from  compression,  the  condition  of  things  is  the  same 
as  in  all  such  peripheral  paralyses  ;  the  curative  effect  depends 
upon  the  intensity  of  the  nerve  lesion,  upon  the  question,  there- 
fore, of  whether  or  not  there  is  degeneration  of  nerve  filaments, 
and  whether  it  is  possible  soon  to  restore  the  power  of  conduc- 
tion. The  test  of  the  electrical  irritability  of  the  paralyzed  nerves 
and  muscles,  which  is  of  such  great  value  in  determining  the 
prognosis  of  peripheral  paralyses,  is  unfortunately  not  applicable 
here.  I  have  only  succeeded  a  few  times,  in  ver}'-  tolerant  indi- 
viduals, and  those  hardened  to  the  use  of  electricity  in  the  phar- 
jnx,  in  determining  the  various  forms  of  normal,  of  lowered,  and 
of  degenerative  reaction  to  the  electrical  current,  in  laryngeal 
paralysis,  as  we  do  in  that  of  the  palate  and  the  pharynx. 
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Translator's  Note. — For  the  information  of  those  vvlio  do  not  i)osses8  a  copy 
of  von  Ziemssen's  admirable  work  on  '•  Die  Electricitiit  in  der  Medicin,"  the  text 
rcferi'od  to  on  the  preceding  page  is  here  given,  partly  in  abstract,  partly  as  a 
literal  translation. 

The  electrical  excitation  of  the  laryngeal  nerves  and  muscles  has  assumed  a 
gi-eat  importance  in  view  of  the  facts  which  have  been  recently  determined,  namely 
that  there  are  frequently  paralytic  conditions  both  of  the  individual  nuiscles  of  tlie 
larynx  and  also  of  the  entire  group.  While  many  of  the  attemi)ts  made  in  recent 
times  to  excite  the  laryngeal  branches  of  the  vagus  by  applications  of  electricity 
made  through  the  soft  parts  of  the  neck,  have  been  followed  by  favorable  thera- 
peutic results,  these  do  not  necessarily  show  that  excitation  of  these  nerve 
branches  has  really  taken  place.  Gerhardt  attempted  to  ascertain  the  eiTect  of  such 
measures  by  observing  the  parts  through  the  lar^'ngoscopic  mirror ;  but  he  reached 
negative  or  doubtful  conclusions.  For  instance,  he  found  that  in  healthy  person,s, 
when  the  induced  current  was  applied  to  those  regions  of  the  neck  which  correspond 
to  the  course  of  the  recurrents — i.  e.,  for  the  superior  laryngeal  nerves  to  the  region 
of  the  upper  cornua  of  the  thyroid  cartilage,  and  for  the  recurrents  to  that  of  the 
lower  cornua — no  visible  changes  were  effected  in  the  closure  of  the  glottis  or  in  the 
tension  of  the  vocal  cords,  nor  was  any  change  in  the  vibration  of  the  cords  appreci- 
able during  the  singing  of  notes.  On  the  other  hand,  Gerhardt  observed,  when  both 
sides  were  excited,  that  there  was  a  quivering,  partially  successful  separation  of  the 
vocal  cords  after  pronunciation  of  the  vowels.  The  glottis  in  one  instance  opened 
to  only  one-half  and  in  another  instance  to  three-quarters  the  normal  width  in 
inspiration.  In  unilateral  excitation  Gerhardt  observed  the  same  reaction  only  in 
the  vocal  cord  of  the  excited  side. 

These  manifestations  are  not  regarded,  however,  by  von  Ziemssen  as  results  of 
excitation  of  the  recurrent,  but  merely  as  sequences  to  any  sudden  procedure  upon 
the  larynx,  as  in  cauterization,  faradisation,  or  galvanization,  even  when  no  special 
laryngeal  nerves  or  muscles  were  acted  upon.  Successful  excitation  of  the  supeiior 
laryngeal  nerve  may  be  surely  inferred,  however,  when  the  epiglottis  is  actively 
drawn  down.  This  reaction  can  be  obtained  from  within,  by  applying  one  pole  of 
the  battery  to  the  sinus  pyriformis,  across  which  the  internal  Iji'anch  of  the 
superior  laryngeal  nerve  runs  obliquely,  sometimes  raising  the  miicous  membrane 
into  a  fold.  The  author  believes  that  tlie  reason  it  so  seldom  happens  that  the 
inferior  laryngeal  nerves  can  be  excited  through  the  skin  depends  ujjon  their  deep 
position,  covered  in  by  layers  of  muscles,  whose  contraction  resists  the  entrance  of 
the  electrode  and  the  passage  of  tlie  current.  In  these  layers  belong  the  platysnia, 
the  sterno-thyroid,  sterno-hyoid,  omo-hyoid,  thyro-pharyngeal,  and  crico-pharyn- 
geal  (inferior  constrictor)  muscles.  The  i-ecurrent  nerve  is  very  often  rendered  in- 
accessible by  the  enlarged  lateral  lobes  of  the  thyroid  gland,  as  well  as  by  the  fat  of 
the  neck.  In  extraordinary  circumstances,  as  when  these  conditions  do  not  exist, 
the  laryngeal  nerves  may  l^e  reached  percutaueously  and  good  results  may  be  ob- 
tained, especially  in  hysteiia. 
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Duchenne,  Mackenzie,  Gerhardt,  and  von  Bruns  recognize  the  possibility  and 
mecessity  of  direct  electrization  from  the  pharynx.  Tobold,  Meyer,  Benedikt,  and 
others  are  satisfied  with  the  percutaneous  method,  because  of  the  difficulty  of  making 
idnterual  applications  and  also  because  of  the  irritability  of  the  pharyngeal  and 
Idaryngeal  mucous  membrane.  Tlie  author  believes  that  direct  electrical  excitation 
lOf  the  laryngeal  muscles  can  well  be  accomplished  from  the  jDharynx  and  he  much 
iprefers  it;  it  is  inapplicable,  however,  in  the  case  of  a  single  pair  of  muscles,  which 
icau  be  reached  with  readiness  from  without.  This  pair  is  the  crico-thyroid  muscles 
Hmusculi  crico-thyreoidei  recti  and  obliqui,  Ilenle).  These  muscles,  situated  on  the 
iianterior  portion  of  the  neck,  and  stretched  between  the  cricoid  and  thyroid  car- 
t-tilages,  and  on  either  side  of  the  conoid  ligament,  are  thrown  into  active  contrac- 
ttions,  when  the  electrodes  are  placed  on  each  side  of  tiie  conoid  ligament.  The 
ffingers  placed  between  the  cartilages  can  then  detect  that  they  approach  one  another. 

Excitation  of  individual  internal  laryngeal  muscles  from  the  pharynx  presents  at 
ffirst  considerable  difficulties,  both  for  the  operator  and  for  tlie  patient.  The  suigeon 
miust  be  familiar  with  the  introduction  of  the  instrument  without  unnecessary 
ttouching  of  the  Ijase  of  the  tongue  and  the  walla  of  the  pharynx ;  he  must  have 
eexact  acquaintance  with  the  anatomy  of  the  parts,  with  special  reference  to  the 
rdesign  of  the  procedure;  he  must  be  steady  and  sure  in  his  application  of  the  point 
cof  the  electrode  to  the  proper  place,  and,  above  all,  he  must  possess  a  full  measure 
cof  patience.  In  the  patient,  the  disagreeable  phenomena  that  at  first  appear,  such 
aas  nausea,  and  indeed  vomiting,  active  congestion  of  the  mucous  memljraue,  cough, 
t transitory  aphonia,  etc.,  can  only  be  entirely  overcome  after  long  and  continuous 
eexerciscs  for  weeks  together.  After  this  necessary  perseverance  on  both  sides,  the 
ipatient's  mucous  membrane  will  at  length  become  so  tolerant  to  the  touch  of  the 
ssponge  ends  of  the  electrode  and  tlie  application  of  the  electrical  excitations  that 
tthe  applications  may  be  jirolonged  to  even  half  a  minute. 

The  strength  of  the  induced  or  galvanic  current  which  is  to  be  employed,  can  best 
Ibe  determined  by  direct  experiment  upon  the  face.  For  instance,  an  induction  cur- 
irent  which  is  capable  of  producing  distinct  contractions  of  the  frontal  or  corrugator 
imuscles,  or  a  galvanic  current  of  from  eight  to  ten  Siemens'  elements,  which  causes 
^slight  twitchings  of  the  facial  muscles,  will  amply  suffice  for  our  purposes,  owing  to 
ithe  smallness  of  the  laryngeal  muscles,  their  superficial  position,  and  the  thoroughly 
1  moistened  condition  of  the  epithelial  surface.  The  author  employs  as  a  laryngo- 
'  electrode,  a  sound  shaped  like  a  catheter  and  terminating  in  a  rounded  point,  and 
:  fitted  with  a  wooden  handle.  The  point  ends  in  a  little  knob,  which  is  covered 
^with  a  delicate  coating  of  fine  sponge.  The  double  electrode  (figured  on  page 
(978)  is  very  useful  for  therapeutic  purposes,  for  bilateral  internal  excitation,  when 
lit  is  desired  to  pass  currents  of  any  desired  intensity  transversely  through  the  lar- 
jynx.  In  studying  the  functions  of  the  individual  laryngeal  muscles,  this  is  not  to 
1  be  used,  but  rather  the  simple  laryngo-electrode,  or  von  Bruns'  double  electrode  with 
^very  delicate  branched  knobs  standing  quite  near  together. 

Mackenzie's  laryngeal  galvanizer  and  von  Bruns'  laryngo-electrode  arc  well 
sadapted  to  open  or  close  the  current  at  will,  by  pressure  of  the  finger  upon  an 
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appliance  on  tlicm.  When  both  poles  are  placed  in  the  pharynx,  tliis  arrangement  is 
specially  useful.  If  this  instrument  is  not  at  hand,  then  the  circuit  may  ije  closed 
—when  the  laryngo-electrode  has  been  introduced— by  an  assistant  who  has  tlit 
other  electrode,  which  is  provided  with  a  large  sponge  cover,  and  is  placed  eitlur 
on  any  distant  part  of  the  body,  or,  in  therapeutic  procedures,  on  the  surface  of  the 
larynx  in  an  apjjropriate  place. 

The  laryngo-electrode  is  introduced  quickly  with  the  right  hand,  and  so  as  not 
to  touch  unnecessarily  the  walls  of  the  jjassagos  through  whicli  it  enters,  M-hile  the 
mirror  which  controls  the  motions  is  held  in  the  left  liand.  As  for  the  immediate 
consequences  of  the  excitations,  it  is  impossible  to  avoid  hyperajmia  of  the  point 
excited  and  its  neighborhood,  increased  secretion  of  mucus,  hoarseness  of  short  con- 
tinuance, tendency  to  cough,  and  pain  in  the  neck.  These  phenomena,  however,  dis- 
appear mostly  after  a  few  hours,  and  sometimes  earlier.  Tlie  therapeutic  action, 
when  such  is  to  be  expected,  is  seen  after  the  disappearance  of  these  associated 
phenomena,  and  may  t&ke  place  immediately  or  by  the  following  morning.  There 
is  no  danger  that  the  irritation  of  the  mucous  membrane,  on  the  posterior  surface  of 
the  arytenoids,  and  on  the  sinus  pyriformis,  or  on  the  vocal  cords,  during  a  long- 
continued  course  of  treatment, will  come  to  active  inflammation,  scabbing,  orulcexa- 
tion,  if  from  time  to  time  intervals  of  a  few  days  ensue  between  the  applications. 
Even  Avhen  such  cases  have  been  treated  continuously  for  several  months,  I  have 
never  seen  local  ill  results. 

Localisation  of  the  galvanic  current  upon  tlie  separate  viuscles  may  be  accom- 
plished as  follows  : 

Tlie  arytainoidcns  (transversns)  muscle  is  the  easiest  to  reach  with  the  electrode. 
After  the  apex  of  it  has  been  touched  on  the  jjosterior  surface  of  the  arytenoid 
cartilage,  the  circuit  may  be  completed  by  an  assistant  employing  the  second  elec- 
trode externally.  By  the  shortening  and  thickening  of  the  arytenoid,  the  posterior 
surface  of  the  closely  approximated  cartilages  will  bulge  forwards,  and  therefore 
special  care  has  to  be  taken  that  when  contraction  ensues  the  point  of  the  electi'ode 
does  not  slip  by.  The  arytenoid  cartilages  are  Ijrought  into  close  juxtaposition  by 
the  contraction  of  this  muscle.  Loss  or  incompleteness  of  the  motion,  in  con- 
sequence of  paralysis  or  paresis  of  the  arytenoid  muscle,  is  an  important  as  well  as 
frequent  cause  of  aphonia  and  hoarseness.  The  diagnosis  of  this  condition  is  not 
diflicult  even  for  one  who  has  had  but  little  experience  in  these  matters. 

The  crico-arytscnoideas  lateralis  is  to  be  reached  at  the  bottom  of  the  sinus  pyri- 
formis, behind,  in  the  immediate  neighborhood  of  the  external  margin  of  the  plate 
of  the  cricoid  cartilage,  a  procedure  requiring  great  i^ractice  and  familiarity  with 
laryngoscopic  localization.  It  is  necessary  to  press  with  the  point  of  the  electrode 
directly  downwards  and  somewhat  firmly,  so  that,  by  stretching  the  loosely  spread 
mucous  membrane,  one  can  reach  the  muscle.  At  first  there  is  a  tendency  to  direct 
the  point  of  the  instrument  in  the  sinus  pyriformis  too  far  forwards ;  I  warn  against 
this,  and  advise  rather  to  enlarge  the  curve  of  the  laryngo-electrode,  so  as  to 
straighten  it,  and  to  depress  the  handle  at  the  moment  of  making  the  pressure. 

The  reaction,  after  exciting  the  crico-arytrenoideus  lateralis  alone  is  slight  rota- 
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tion  of  the  arytenoid  on  its  vertical  axis,  turning  it  forwards  and  inwards,  so  tliafc 
the  processus  vocalis,  and  witli  it  the  free  border  of  the  vocal  cord,  approaches  the 
middle  line.  The  glottis  inter-cartilaginea  will  at  the  same  time  be  but  little  moved 
and  only  so  far  as  the  cartilage,  and  especially  its  vocal  process,  is  changed  in  its 
ic'hitiou  to  its  fellow,  in  the  way  just  described.  If  a  rapid  and  deep  mspiratioii  bo 
taken  while  there  is  prolonged  contraction,  there  will  be  a  loud,  rough  purring 
caused  by  the  vibrations  of  the  projecting  but  lax  vocal  cord ;  at  the  same  timu 
tlie  coarse  vibrations  of  the  vocal  cord  can  be  distinctly  appreciated. 

Tlie  tbyreo-nrytscnoldeus  externus  (Henle)  or  ary-syudesniicus  (Luschka,  Merkel), 
which  adjoins  immediately  the  anterior  upper  margin  of  the  crico-tliyreoideus 
hiteralis,  as  well  as  the  tliyrco-arytscuoldcus  interuns,  which  lies  more  internally,  is  to 
lie  excited  from  the  sinus  pyriformis,  but  the  position  of  the  electrode  must  be  so 
changed  that  the  beak  presses  downwards,  inwards,  and  forwards,  while  the  handle 
at  the  same  time  is  lifted  upwards  and  outwards,  i.  c,  towards  the  upjjer  row  of 
teeth  and  the  external  angle  of  the  mouth  on  the  same  side. 

The  effect  of  direct  irritation  of  the  thyreo-arytasnoideus,  which  I  obtained  lu 
this  way,  consists  simjjly  in  bending  the  arytenoid  cartilage  forwards  and  down- 
wards. Tension  of  the  vocal  cords  cannot,  of  course,  occur  in  this  way  so  long  as 
tlie  arytenoid  cartilage  is  held  in  a  fixed  position  inwards  and  downwards  by  the 
arytenoid  and  posterior  crico-arytenoid  muscles,  and  the  thyroid  cartilage  is  appro.x- 
imated  to  the  cricoid  cartilage  by  the  crico-thyroid  muscles. 

In  these  excitations  in  the  sinus  pyriformis, which  require  a  tolerably  strong 
pressure  of  the  electrode,  one  must  be  careful  not  to  mistake  for  muscular  action 
the  mechanical  movement  inwards  of  tlie  very  movable  arytenoid  cartilage  with  its 
attached  true  and  false  cords  and  ary-epiglottidean  folds  produced  by  the  instru- 
ment. To  avoid  this  error,  one  should  study  the  position  of  the  arytenoid  cartilage 
and  the  soft  jjarts  after  introducing  the  electrode,  first,  with  the  circuit  open,  and 
then  with  it  closed. 

It  is  also  possible  from  the  glottis  to  reach  the  two  thyreo-arytfEnoidei  interni, 
if  during  an  inspiration  the  electrode  is  carried  to  or  between  the  vocal  cords.  By 
reflex  contractions  of  the  muscles  closing  the  glottis,  the  sponge-point  will  then  be 
caught  between  the  true  or  the  false  cords,  and  in  the  first  case  will  touch  the  true 
cords  at  their  margins,  and  in  the  latter  will  reach  them  from  above.  This  method 
of  excitation,  however,  is  extremely  irritating  to  the  mucous  membrane  of  the  laryn- 
geal entrance,  and  should  not  be  relocated  too  often  during  one  sitting. 

The  crico-arjtsenoidcl  postici,  the  important  dilators  of  the  glottis,  lie  upon  the 
posterior  surface  of  the  plate  of  the  cricoid  cartilage,  on  both  sides  of  a  ridge  pass- 
ing down  between  them.  Now,  according  as  one  is  desirous  of  irritating  the  right 
or  the  left  muscle,  he  must  glide  with  the  electrode  over  the  posterior  surface  of  the 
arytenoid,  either  to  the  right  or  to  the  left,  behind  tlie  plate  of  the  cricoid.  The 
conatrictors  at  first  offer  considerable  resistance,  and  it  is  often  necessary  to  make  a 
vibratory  motion  to  allow  the  electrode  to  glide  down  to  the  right  place.  It  is  also 
possible  to  pass  the  electrode  backwards  and  downwards  fr  om  the  sinus  pyriformis. 
As  soon  as  the  muscle  contracts  and  becomes  tumefied,  the  electrode  slips  easily 
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to  one  side,  for  wliich  reasou  the  direction  of  tlie  instrument  is  to  be  carefully 
watched. 

The  effect  is  slight  rotation  of  the  arytenoid  on  its  axis  outwards,  and  at  the 
same  time  bending  of  it  backwards  and  outwards,  so  that  the  glottis  is  con)])letely 
opened.  If,  while  one  side  is  being  irritated,  u  note  is  uttered,  it  will  only  be  an 
impure  and  deep  one,  since  the  vocal  cord  of  the  irritated  side  does  not  advance, 
but  only  the  one  on  tlie  opposite  side. 

The  muscles  of  the  epiglottis,  which  are  under  the  direction  of  the  superior  laryn- 
geal nerve,  namely,  the  tliyreo- andary-cpiglotticl,  can  either  be  excited  by  direct 
application  on  the  lateral  portions  of  the  base  of  tlie  epiglottis  or  by  direct  irrita- 
tion of  the  internal  branches  of  the  superior  laryngeal  nerve  on  its  way  through  the 
sinus  laryngo-pharyngeus. 

The  plosso-cplglottlcns,  which,  according  to  Luschka,  is  only  the  posterior  one  of  a 
number  of  bundles  from  the  longitudinalis  linguae  superior,  terminating  at  the 
ejiiglottis  in  the  plica  glosso-epiglottica,  can  scarcely  ever  be  a  matter  of  medical 
interest.  At  any  rate,  it  could  be  reached  at  the  Lig.  glosso-cjDiglotticum,  and  more 
easily  than  could  any  of  the  other  laryngeal  muscles  that  have  been  mentioned. 

The  vagas  is  accessible  for  the  electrode,  according  to  some  authors,  from  the 
oesophagus  (Ducheune),  and  according  to  others,  from  the  surface  of  the  neck  (Sem- 
nola,  Gerhardt,  Brenner).  The  first  of  these  procedures  presents  special  difficulties, 
because  we  move  in  darkness  with  the  excitator.  The  second  procedure  is  easier, 
but  still  of  doubtful  value,  since,  from  the  deep  position  of  the  vagus  trunk,  even 
when  the  most  suitable  point  is  selected  (on  the  inner  margin  of  the  stemo-mastoid 
directly  under  the  omo-hyoid),  the  thickness  of  the  superimposed  soft  jjarts  baffles 
usually,  if  not  always,  the  irritation  of  the  nerve.  My  experiments  with  both 
methods  have  as  yet  yielded  me  no  positive  results. 
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essentiel  de  la  glotte  chez  les  enfants.  Arcliiv.  gCn6ral.  de  ni6dec.  Avril,  Juin, 
1856. — Die  Hiiufigkeit  und  leichte  Ileilbarkeit  des  Stimmritzenkrampfes  bei 
Kindern,  vorgclegt  in  der  SociCte  mCdicale  des  Hopitaux  a  Paris.  Journal  fiir 
Kinderkrankheiten.  XXES.  1857,  p.  398. — Bucket,  Essai  sur  la  pneuniolaryn- 
galgie  ou  asthme  aigu  du  Millar.  Paris.  1828. — Trousseau,  Journal  de  Medecine. 
1845. —  Valleix,  Guide  du  medecin  practicien. 

o  o 

Abelin,  Meddelanden  frau  Pediatriska  kliuiken  a  Allmanua  Barnliuset  i  Stockholm 
for  Ar.  18G8. 

Albers,  Conimentarius  de  diagnosi  asthmatis  Millari  strictius  definienda.  Gotting. 
1817. — Atitenrieth,  Versuche  fiir  die  pract.  Heilkunde.  Vol.  I.  1807. — Bednai; 
Krankheiten  der  Neugebornen.  III.  p.  81. — Caspari,  Heidclberger  klin.  Annalen. 
1831.  YIL—Elsassej;  Der  weicbe  Hinterkopf.  1843,  p.  IGl.— P.  Fraiik,  De 
curand.  horn.  morb.  epitome.  Vienn,  1820. — EcJc,  Scliilderung  eines  Falles  von 
Asthma  Millari.  Rust's  Magazin.  Vol.  20.  p.  117.  1825. — Fingerliuth,  Casper's 
Wochenschrift.  1835. — Fleisclimann,  Ein  benierkenswerther  Refund  bei  Laryn- 
gospasmus.  Oestreich.  Jahrbuch  f.  Paediatrik.  1871.  11.  p.  91. — Friedreich, 
Krankheiten  des  Larynx  u.  der  Trachea.  Virchow's  Handbuch  der  spec.  Patlio- 
log.  u.  Tlierap.  V.  3.  p.  501.- — Alex.  Friedleben,  Die  Physiologic  der  Thymus- 
driise.  1858. — Gerliardt,  Lehrbucli  der  Kinderkrankheiten.  1871,  p.  285.— Gulis, 
Praktische  Abhandlung  ilber  Krankheiten  des  kindliclien  Alters.  AVien.  1833. — 
IlecTcer,  Hufeland's  Journal.  1800.  Vol.  IX. — Ilachmann,  Ueber  den  Athem- 
krampf  kleiner  Kinder.  Hamb.  Zeitschrift  fiir  die  ges.  Medic.  V.  3.  1837.— ZT: 
Helfft,  Ki'ampf  u.  Liihmung  der  Kehlkopfmuskel  u.  die  dadurch  bedingten 
Krankheiten. — Henoch,  Beitriige  zur  Kinderheilkunde.  1861,  p.  18  ;  and  Neue 
Folge.  1868,  p.  76;  also,  Berliner  klin.  Wochenschrift.  1867.  Jonas, 
Hufeland's  Journal.  Vol.  XX.  IQO^.—Kopp,  Denkwiirdigkeiten.  1830,  p.  1.— 
Kyll,  Rust's  Magazin.  XLIX.  1837,  p.  Zm.—Landsbevg,  Rust's  Magazin.  1841. 
LXVI.  p.  %Q5.—Lentin,  Hufeland's  Journal.  1796.  Vol.  ll.—Lederer,  Beobacht- 
ungen  iiber  Spasmus  glottidis.  Journal  fiir  Kinderkrankheiten.  'KYlll.  1852.— 
Loschner,  Aus  dem  Franz-Josefkinderspital  in  Prag.  II.  p.  Ui.—Maiich,  Die 
asthmatischen  Krankheiten  der  Kinder.  1853.  L— Mayer,  Petersburger  medicin. 
Zeitschrift.  1871.  HL  p.  393.— Subcutane  Atropininjection  bei  Laryngospasmus. 
—Pagenstecher,  Heidclberger  klin.  Annalen.  VII.  pp.  256  and  GOd.— Felix  Plater, 
Observ.  in  homin.  affect,  plerisque  libri  tres.  Basil.  IGU.— Bomber g,  Klinische 
Beobachtungen  und  Wahrnehmungen.  1846,  p.  165;  and  Lehrbuch  der  Nerven- 
krankheiten  des  Menschen.  1857.  B.  I.  p.  84:3.—Bicha,  Constitutiones  epidemicae 
taurinenses.  1723.— Behn,  Jahrbuch  fiir  Kinderheilk.  N.  F.  IV.  p.  4S0.—lfuehle, 
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DieKehlkopfkrankheiten.  18G1,  p.  IdS.—Stauh,  Schweitzer  Zeitschnft.  Vol.  III.^ 
p.  SO.— Sliebel,  Ueber  krampfliafteu  Croup  und  Asthma  Millari.  Rust's  Magaziii. 
Vol.  11.  lS25.—Stemer,  Compendium  der  Kinderkrankheiten.  1873,  p.  139.— 
Thierjeldm;  Ueber  Asthma  thymicum.  Sclimidt's  Jahrb.  Vol.  33.  1842,  p.  3^1.— 
L.  Turck,  Klinik  der  Kraukheiteu  des  Kehlkopfs  u.  der  Luftrohre.  IQm.—  Ver- 
dries,  Dissertat.  de  asthmate  puerorum.  Giessen.  1726. —  Veesenmeyer,  De  asthmate 
thymico.  Diss.  Inaug.  Heidelberg.  1843.— TFi«zcA,  Hypertrophic  u.  thcilweise 
Vereiterung  der  Thymusdriise.  Virchow's  Archiv.  VIH.  4.  IS^^.— Werner,  Zur 
Casuistik  des  Stimmritzeiikrampfes  der  Kinder.  Wiirtemlj.  Corr.-Bl.  XXXVI. 
10-13.  1866. —  Wunderlich,  Haudbuch  der  spec.  Pathologie  u.  Therapie.  III.  1. 


History. 

The  history  of  spasm  of  tlie  glottis  is  of  rather  recent  date. 
The  allusions  which  Hippocrates  is  said  to  have  made  to  this 
disease,  in  his  works,  do  not,  with  certainty,  refer  to  it.  The 
lirst  writers  Avho  took  pains  to  furnish  a  delineation  of  laiyngeal 
cramp,  and  who,  at  the  same  time,  asserted  that  one  of  its  prin- 
cipal causes  lay  in  swelling  of  the  thymus  gland,  were  Richa 
(1723)  and  Verdries  (1726).  The  next  works  on  the  subject  ema- 
nated from  England  about  the  j^ear  '60  of  the  same  century.  The 
first  of  these  writers  was  James  Simpson  (1761),  who  was  soon 
followed  by  Millar,  Rush,  and  others.  The  work  of  Millar 
(1769)  to  a  certain  degree  marked  an  epoch.  His  conception  of 
this  disease  was  regarded  as  the  correct  one,  although,  on  read- 
ing his  description,  we  hnd  that  it  is  but  little  applicable  to 
spasm  of  the  glottis,  at  most  applying  to  cases  running  a  very 
acute  course,  but  that  it  refers  chiefly  to  diseases  of  the  respira- 
tory organs,  which  ran  their  course  with  more  or  less  serious 
attacks  of  suffocation  and  often  terminated  in  death.  About 
1795  Wichmann,  in  Germany,  took  up  the  cudgels  for  what  was 
called  Millar's  Asthma,  but  defined  it  as  a  form  of  croup  with- 
out intiamraation,  without  any  material  change  in  the  mucous 
membrane.  As  a  matter  of  course,  such  a  conception  of  the 
nature  of  spasm  of  the  glottis  was  not  likely  to  contribute  to 
any  clearer  understanding  of  the  malady.  Nevertheless  this 
distorted  image  of  Millar's  asthma  was  clung  to  in  Germany, 
although  at  the  beginning  of  the  present  century  some  writers 
began  to  declare  their  distrust  of  it.    In  England  quite  able 
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writers  continued,  from  time  to  tinne,  to  associate  the  idea  of 
spasm  of  tlie  glottis  with  various  diseases  of  tlie  respiratoiy 
organs,  Avitli  acute  hydrocephalus,  etc.  In  France  but  little 
interest  had  been  taken  in  these  investigations,  probably  on 
account  of  ignorance  with  regard  to  them.  Suchet  (1828)  occu- 
pies the  same  position  as  Wichmann.  There  seem  to  have  been 
no  exhaustive  treatises  on  this  subject  before  his  time.  The  year 
1830  at  once  brought  new  life  and  activit}'-  into  the  discussion  of 
spasm  of  the  glottis,  as  Kopp  published  his  observations,  in 
which  the  attempt  was  made,  for  the  fii-st  time,  to  give  an  ana- 
tomical proof  of  the  cause  of  laryngeal  cramp.  This  cause  Avas 
thought  to  consist  in  hypertrophy  of  the  thymus  gland.  A 
lively  strife,  pro  and  con,  at  once  broke  out.  Various  works,  of 
various  scope  and  weight,  appeared.  Those  siding  with  Kopp 
Avere  in  a  minority,  and  in  some  cases,  too,  their  observations  did 
not  seem  to  be  very  accurate,  as,  for  instance,  in  the  eight  cases 
which  Clar,  of  Gratz,  published  in  1859.^  The  strongest  argu- 
ment against  Kopp' s  views  is  furnished  by  post-mortem  exami- 
nations. Bednar  (1852)  collected  the  result  of  thirty-nine  autop- 
sies in  a  table.  In  all  of  them  the  thymus  gland  was  enlarged, 
and  yet  but  fifteen  of  them,  during  life,  had  given  evidence  of 
the  so-called  asthma  thymicum.  He  comes  to  the  conclusion 
that  the  processes  of  disease  which  had  taken  place  did  not  mei'it 
the  name  of  asthma  thymicum,  and  that  the  symptoms  which 
liad  existed  were  not  dependent  on  the  enlargement  of  the  th}''- 
mus.  Still  more  conclusive  evidence  against  Kopp  Avas  furnished 
by  Friedleben  (1858),  who  established  the  facts  Avitli  regard  to 
the  development,  growth,  diminution,  and  disappearance  of  the 
thymus  gland,  as  well  as  its  size,  form,  weight,  and  structure  in 
a  ]iumber  of  healthy  cases,  and  furthermore  threw  light  on  the 
condition  of  tins  organ  in  various  diseases.  He  comes  to  the 
definite  conclusion  that  the  thymus  gland  cannot  ca.use  asthma 
by  pressure. 

Abelin  (1868)  concludes,  from  his  post-mortem  investigations, 
that  spasm  of  the  glottis  often  has  its  origin  in  swelling  of  the 
thymus  gland.  He  has  also  found  congenital  bronchocele  to  be 
a  cause  of  this  affection. 


'  Jahrbuch  fiir  Kinderheilkunde,  II.  p.  106. 


I'  TITSTOTIY  or  THE  DISEASE.  9f)l 

I     After  the  appearance  of  Kopp's  work,  opinions  on  the  sub- 
'  ject  of  spasm  of  tlie  glottis  were  divided,  cliiefiy  in  two  directions, 
j  One  part3M-egards  tlie  disease  as  a  pure  idiopathic  neurosis  of 
the  laryngeal  nerves,  and  refuses  to  accept  any  other  cause.  The 
newer  French  school  stands  upon  this  exclusive  ground,  ve-pve- 
-sented  by  such  men  as  Valleix,  Trousseau  (1845),  Herard  (1848), 
iBarthez  et  Rilliet,  Salathe  (1856),  Bouchut  (1862),  and  Blache, 
the  same  views  being  also  held  by  individuals  in  England 
|;and  Germany.    The  opinion  of  the  other  party,  that  spasm 
of  the  glottis  is  merely  a  symptom  of  some  other  pathological 
^process,  and  which  was  first  advanced  by  Kopp,  though,  it 
is  true,  in  a  one-sided  way,  has  given  rise  to  the  most  varied 
:  anatomical  explanations  of  the  cause  of  this  disease.  Most 
of  the  adherents  of  tliis  view  incline  to  the  opinion  that 
pathological  alterations  in  the  brain  are  capable  of  producing 
spasm  of  the  glottis.   Among  these  we  find  some  English  writers, 
and,  aside  from  them,  more  particularly  Caspari  (1831),  Kyll 
(1837),  Golis  (1834),  and  Loschner  (1868).    Others,  for  instance, 
CoiTigan,  believe  they  have  found  the  cause  in  a  material  or 
functional  change  in  the  cervical  portion  of  the  spinal  cord. 
Elsasser  (1843),  Lederer  (1852),  Spengler,  and  others  have  sought 
the  cause  of  spasm  of  the  glottis  in  rachitis,  and  especially  in 
what  is  called  craniotabes.  Hugh  Ley  (1836),  Fleischmann  (1871), 
and  others  have  observed  serious  swelling  and  caseation  of  the 
tracheal  and  bronchial  glands.    M.  Hall  and  Chas.  West  (1865) 
hold  tliat  laryngeal  cramp  is  produced  only  by  reflex  irritation, 
and  the  latter  considers  that  it  is  not  seldom  produced  by  the 
irritation  of  teething.     The  view  taken  by  Reid  (1847)  rests  on 
the  same  basis,  and  is  to  the  effect  that  the  spasm  may  be  caused 
^)y  retained  meconium,  faecal  masses,  or  worms.  Romberg 
tliinks  that  he  has  observed  a  connection  between  pathological 
conditions  of  the  external  skin  and  spasm  of  the  glottis. 

Of  late  the  majority  of  physicians  incline  to  the  opinion  that 
both  the  general  views  above  described  are  in  part  correct,  but 
that  the  purely  nervous  cases  of  this  disease  are  far  less  frequent 
than  those  which  are  developed  secondarily,  on  the  basis  of 
some  other  pathological  process. 
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Definition  of  the  Disease,  and  Circumstances  of  Us  Occurrence 

By  spasm  of  the  glottis  we  mean  a  spasmodic  disturbance  of 
motility  of  the  larynx,  occurring  in  paroxysms,  and  consisting 
of  a  greater  or  less  degree  of  imrrowing  or  even  of  the  momentary 
closure  of  the  glottis  during  inspiration,  together  with  the  symp- 
toms peculiar  to  this  condition.  The  paroxysm  lasts  from  a  few 
seconds  to  a  few  minutes,  at  the  outside.  It  depends  on  a 
spastic  contraction  of  the  muscles  which,  under  normal  circum- 
stances, are  charged  with  the  function  of  narrowing  the  glottis— 
that  is,  the  two  tliyro-arytenoid  and  two  lateral  crico-arytenoid 
muscles  and  the  arytaenoideus  muscle.  The  abnormal  activity  of 
these  muscles  has  its  foundation  in  a  pathological  irritation  of 
the  recurrent  laryngeal  nerve.  As  narrowing  or  closure  of  the 
glottis  may,  however,  be  caused,  not  only  by  the  contraction  of 
these  muscles,  but  also  by  diminution  or  cessation  of  the  activity 
of  the  muscles  that  open  the  glottis — that  is,  the  posterior  crico- 
arytenoid muscles — some  persons  think — and  this  is  especially 
true  of  AVunderlich — that  the  latter  condition  should  also  be 
.  regarded  as  a  cause  of  spasm  of  the  glottis.  There  is  no  doubt 
that  narrowing  or  closure  of  the  glottis  may  be  brought  about 
through  paralysis,  by  the  pressure  of  tumors  upon  the  pueumo- 
gastric  nerve.  Then,  however,  if  we  adhere  to  the  idea  of 
paralysis  of  the  posterior  crico-arytenoid  muscles  resulting  from 
interference  with  the  function  of  the  nerves  belonging  to  them, 
we  shall  have  a  permanent  narrowing  or  closure  of  the  glottis, 
not  an  alternate  increase  and  diminution  of  the  same,  and,  least 
of  all,  a  free  intermission.  This  conception  of  the  thing  is  also 
supported  by  the  results  obtained  in  animals  on  section  of  both 
pneumogastric  nerves,  viz.,  complete  and  permanent  closure  of 
the  glottis.  When,  on  the  other  hand,  tumors  exercise  pressure 
on  the  pneumogastric  nerve,  and  spasm  of  the  glottis  occurs  as 
the  result,  these  attacks  cannot  be  dependent  on  paralysis  of  the 
nerves  and  the  muscles  to  which  they  belong,  but  must  result 
from  a  transitory  state  of  irritation  of  these  nerves,  which  is 
caused  by  the  changing  hyperasmia  of  the  tumors.  If  Wunder- 
lich  supports  his  assertion  by  the  observation  of  Hugh  Ley, 
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ocording  to  wliicli  attacks  of  spasm  of  the  glottis  arose  after  the 
'  current  laryngeal  nerve  had  been  included  in  a  ligature  applied 
o  the  right  subclavian  artery,  I  reply  that  this  compression 
annot  have  been  complete  ;  otherwise,  the  results  of  the  paraly- 
is  must  have  been  continuous.    My  explanation  of  this  case,  on 
he  contrary,  is  as  follows:  that  the  compression  was  incom 
lete,  especially  at  the  circumference  of  the  nerve  not  touched 
i;y  the  ligature,  and  that  the  nerve,  irritated  by  the  ligature,  was 
J  temporarily  thrown  into  a  state  of  pathological  excitement. 
■  'I'ransitory  conditions  of  liypersemia  of  the  nerve  and  of  its 
lurroundiiigs  may  also  have  contributed  their  share  to  the  spasm 
itf  the  glottis.    If  there  are  cases  in  which  spasm  of  the  glottis  is 
saused  by  paralysis  of  the  muscles  referred  to,  the  first  attack 
must  necessarily  lead  to  death  by  suffocation. 

After  advancing  this  doctrine  of  the  disease  under  considera 
iion,  I  deem  it  best  to  retain  the  name  Spasm  of  the  Glottis,  and 
CO  drop  all  other  designations,  especially  because  they  all  con- 
aain  some  element  inconsistent  with  my  theory.  The  former 
terminology  may  be  found  collected  in  Friedreich' s  ' '  Krank- 
iieiten  des  Larynx  und  der  Trachea,"  as  follows:  Asthma 
i^jcutum  et  chronicum  (Millar)  ;  asthma  puerorum,  infantile 
EBoerhaave,  Fr.  Hoffmann)  ;  suffocatio  stridula  (Home)  ;  cata- 
tepsis  pulmonum  (Hufeland)  ;  asthma  thymicum  (Kopp)  ; 
liSthma  dentientium  (Pagenstecher)  ;  asthma  thymo-cyanoticum 
IKornmauP)  ;  apnoea  infantum  (Rosch);  laryngismus  stridulus 
IHugh  Ley,  Mason  Good) ;  cerebral  croup  (Pretty,  John 
Jlarke) ;  angina  stridulosa  (Bretonneau)  ;  pseudocroup,  etc. 

Barthez  and  Rilliet  call  this  disease  internal  convulsions  ; 
?5uchet,  pneumolaryngalgie  ;  Bouchut,  spasme  de  la  glotte  ou 
ohreno-glottisme,  and  claims  to  be  able  to  distinguish  it  posi- 
iively  from  false  croup,  or  laryngite  striduleuse.  Chas.  West 
•jails  it  simply  spasm  of  the  glottis  ;  Hood,  crowing  inspiration  ; 
imd  Gooch,  child  crowing. 

Spasm  of  the  glottis  has  been  divided  by  several  authors  into 
im  acute  and  a  chronic  form,  the  name  and  idea  of  Millar's 
ttsthma  being  rather  more  attached  to  the  former,  and  of  asthma 


'  Dissertation  uber  das  Asthma  thymicum.  Zweibriicken.  1834. 
VOL.  VII  63 
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thyniicura,  according  to  Kopp,  to  the  latter.  I  regard  tliis 
division  as  altogether  unnecessary.  The  atta(;ks  are  always 
acute,  and  each  one  runs  its  course  acutely.  They  are,  furthi^r. 
more,  accompanied  by  the  same  symptoms,  aside  from  the  vary- 
ing intensity  shown  in  different  individuals,  or  even  in  the  same 
individual.  The  only  difference  in  their  attributes,  then,  would 
be  that  the  acute  form  occurs  once,  or  but  few  times,  the  chronic 
form  more  frequently.  It  still  remains  to  be  proved  whether  the 
former  is  fatal  oftener  than  the  latter. 

As  to  the  circumstances  under  which  spasm  of  the  glottis 
occurs,  cases  may  be  considered  under  two  divisions — the  one  em- 
bracing children  up  to  the  age  of  puberty,  the  other  adults.  ^ 

According  to  Friedreich,  this  spasm  occurs  chiefly  in  children 
from  the  fourth  to  the  fourteenth  month  of  life.    Wunderlicli  ' 
assigns  the  age  of  from  one  and  a  half  to  nine  3^ears  to  "what  lie 
calls  the  acute  form,  and  that  of  from  four  to  ten  months,  princi- 
pally to  the  chronic  form.    Barthez  and  Rilliet  have  observed  jl 
spasm  of  the  glottis  almost  exclusively  in  children  of  the  age  of  * 
from  three  weeks  to  eighteen  months.  West  has  collected  twenty-  | 
seven  cases,  twenty -one  of  which  were  in  children  at  the  age  of 
from  one  and  a  half  to  two  years.    Steiner  found,  among  two 
hundred  and  twenty-six  children,  one  hundred  and  seventy-four 
in  the  first  year  of  life,  fifty-two  in  the  second  or  third.  Ger- 
hard t  declares  that,  as  a  rule,  the  period  for  this  disease  is  from 
the  fifth  to  the  twenty -fourth  month,  and  that  it  is  very  rare  after 
dentition.    Of  sixty-one  children  with  spasm  of  the  glottis  seen 
by  Henoch,  thirty-nine  were  between  the  ninth  and  thu-tietli 
months,  and  twenty-two  between  the  second  and  ninth  months. 
He  has  never  seen  a  case  beyond  the  middle  of  the  third  year.  ? 
Salathe  saw  twenty-four  cases,  four  in  newly-born  infants,  nine 
in  those  of  from  one  to  six  months  old,  six  in  those  from  six  to  . 
twelve  months  old,  one  in  a  child  twelve  years  old.  According  to 
my  experience,  by  far  the  majority  of  cases  occur  between  the 
age  of  four  months  and  the  completion  of  the  second  year.  If, 
however,  the  disease  is  not  developed  till  during  tlie  second  year 
and  is  disposed  to  be  tedious,  it  may  last  for  a  longer  or  shorter 
l)eriod  beyond  the  limit  named.    It  is  rare  before  the  close  of 
the  fourth  month.    It  is  likewise  but  seldom  observed  after  the 
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close  of  the  tliii'd  year,  and,  if  it  occurs,  is  likely  to  be  of  less 
intensity  than  during  the  lirst  years  of  life.  I  have  lately  seen 
attacks  of  spasm  of  the  glottis  in  a  boy  eight  years  old.  The 
disease  was  developed  without  any  demonstrable  cause;  the 
attacks  were  few  and  of  but  moderate  severity,  and  disappeared 
entirely  after  a  few  weeks. 

As  regards  sex,  all  observers  agree  that  males  are  oftener 
attacked  by  spasm  of  the  glottis  than  females. 

Herard  saw  16  cases,  12  being  boys  and  4  girls. 


Lorent 

'  183 

"    125  " 

58 

Steiner 

•  220 

"    150  " 

Henoch 

61 

••  49 

"  12 

Werner 

•  26 

"  -1 

Hachmann 

'  14 

12 

Pagenstecher  • 

•  18 

14 

Kopp 

10 

9 

1 

The  above  table  alone  amounts  to  a  demonstration.  My  ex- 
perience, in  twenty -live  years  of  hospital  and  private  j)racticf . 
agrees  essentially  with  these  statements,  except  that  I  have 
observed  the  disease  even  less  frequently  in  the  female  sex.  A 
more  recent  observation  of  Salatlie,  in  which  he  found  only  eleven 
boys  in  twenty-four  cases,  is  too  isolated  and  embraces  too  small 
numbers  to  throw  any  doubt  at  present  upon  the  numerous  other 
observations  on  record.  We  do  not  know  why  the  male  sex  is 
more  predisposed  than  the  female  to  spasm  of  the  glottis  as  well 
as  to  croupous  laryngitis. 

Spasm  of  the  glottis  occurs  principally  during  the  cold  seasoii 
of  the  year,  and  the  warm  air  of  summer  seems  to  serve  as  an 
auxiliary  in  the  cure  of  this  disease,  if  it  has  previously  existed. 
Among  forty-one  cases  observed  by  Henoch,  twenty-one  occurred 
in  the  first  four  months  of  the  year,  and  indeed  thirteen  in 
March.  Barthez  and  Rilliet  saw  the  majority  of  their  cases  in 
winter,  and  to  a  striking  degree  also  in  the  month  of  March.  If 
they  were  developed  early  in  the  winter  they  were  likely  to  ter- 
minate as  winter  closed.  For  the  same  reason  laryngeal  cramp 
is  more  frequently  found  in  northern  than  in  southern  latitudes. 
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Cases  are  adduced  by  a  number  of  writers  whicli  are  intended 
to  furnish  evidence  of  hereditary  predisposition  to  this  disease. 
These  cases,  however,  do  not  show  that  the  parents  of  those  af- 
fected with  spasm  of  the  glottis  suffered  from  the  disease,  but 
only  that  several  or  most  of  the  children  of  a  family  suffered 
from  it.  Thus  Grerhardt  reports  nine  brothers  and  sisters,  all  of 
whom  had  spasm  of  the  glottis.  J.  Keid  saw  a  family  of  thirteen, 
only  one  of  whom  escaped.  Werner  saw  two  cases  each,  in  four 
families,  and  three  children  in  another  family  seized  one  after 
the  other.  Komberg  observed  five  cases  in  one  family.  Al- 
though these  occurrences  are  not  exactly  rare,  still  they  do  not 
prove  a  hereditary  predisposition  to  spasm  of  the  glottis,  but  a 
hereditary  constitution  which  presents  a  favorable  soil  for  the 
development  of  this  disease  through  the  intervention  of  other 
causes.  This  hereditary  constitution  of  the  body  consists,  in  by 
far  the  larger  number  of  cases  of  spasm  of  the  glottis,  in  a  pre- 
disposition to  rachitis.  We  do  not,  of  course,  mean  to  imply 
that  there  is  congenital  rachitis,  as  it  is  well  known  that  children 
thus  affected  very  seldom  live  long.  But  it  is  not  unusual  to 
find  that  the  parents  of  children  affected  with  laryngeal  cramp 
themselves  suffered  from  rachitis  during  childhood  ;  while,  on  the 
other  hand,  such  a  precedent  does  not  seem  to  be  necessary  for 
the  development  of  a  tendency  to  rachitis  in  several,  or  in  all,  of 
the  children  of  a  family.  Aside  from  the  fact  that  children  need 
not  have  the  same  bodily  constitution  with  then-  parents,  and 
may  therefore  show  a  predisposition  to  certain  definite  diseases 
which  their  parents  never  had,  and  to  which  they  were  never  pre- 
disposed, the  general  cii-cumstances  and  methods  of  life  of  a 
family  are  of  the  most  vital  influence  on  the  bodily  constitution 
of  the  children,  especially  during  the  first  year  of  life,  and,  in 
the  same  measure,  affect  the  predisposition  to  spasm  of  the 
glottis. 

Prominent  among  the  circumstances  here  alluded  to  are  those 
relating  to  residence  and  food.  If  these  are  continuously  un- 
favorable, certain  diseases  will  be  developed,  consisting  particu- 
larly of  disturbances  of  nutrition,  which  favor  the  occurrence  of 
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spasm  of  the  glottis.  A  house  or  residence  is  unfavorable  if  it  is 
too  small,  too  cold,  or  too  damp,  especially  if  the  degree  of  damp- 
ness is  subject  to  frequent  changes  ;  furthermore,  if  it  has  no 
sunshine,  if  it  cannot  be  sufficiently  ventilated,  or  is  occupied  by 
too  many  people.  Unfavorable  conditions  of  nourishment  are 
caused  mainly  by  the  fact  that  a  large  number  of  mothers  cannot 
or  will  not  nourish  theu"  children  at  the  breast.  But  even  if 
mothers  nurse  their  children,  the  latter  hardly  reach  the  age  of 
a  few  months  before  they  are  made  the  victims  of  what"  might 
really  be  called  the  hereditary  predisposition  of  their  parents  to 
feed  them  with  other  things,  too,  especially  with  articles,  either 
solid  or  fluid,  containing  flour.  In  case  the  child  is  obliged  to  do 
without  the  mother's  breast,  it  is  fed  with  milk,  which  of  course 
deteriorates  in  quality  in  proportion  to  the  size  of  cities,  or  witli 
its  substitutes,  which  are  also  chiefly  of  a  starchy  nature.  As 
people  in  good  circumstances  are  better  able  to  afford  a  roomy 
and  healthy  house,  to  obtain  a  wet-nurse  for  their  children  in 
case  of  need,  and  to  secure  better  means  of  nourishment  gener- 
ally, a  reason  is  herein  found  for  the  fact,  borne  out  by  universal 
experience,  that  spasm  of  the  glottis,  and  especially  the  diseases 
predisposing  thereto,  occur  much  more  frequently  in  the  families 
of  the  poor  than  in  those  of  the  rich. 

It  is  often  found  that  children,  under  the  unfavorable  nourish- 
ment spoken  of,  apparently  flourish  well — that  is,  they  grow 
stout,  fat  being  deposited  among  the  tissues — in  other  words,  a 
certain  quantity  of  nutritive  material  is  laid  aside,  but  not  turned 
to  account  in  the  body.  These  children  then  get  their  teeth  late 
and  learn  to  walk  late,  their  attendants  being  satisfied  with  the 
idea  that  the  feet  cannot  support  the  body  because  it  is  so  stout. 
Suddenly  an  attack  of  spasm  of  the  glottis  occurs,  and,  on  more 
careful  examination  of  the  body,  especially  of  the  larger  fon- 
tanelle,  of  the  excretions,  or  of  the  epiphyses  of  bones,  if  they 
are  made  more  prominent  by  a  sudden  loss  of  fat  as  the  result 
of  some  disease — for  instance,  intestinal  catarrh — one  becomes 
aware  of  the  fact  that  the  child  in  question  is  suffering  from 
rachitis.  In  such  cases,  then,  one  would  not  be  able  to  assert 
that  the  nutrition  of  these  children,  seized  with  spasm  of  the 
glottis,  was  good  and  appropriate.    I  believe  that  the  cases  de- 
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scribed  by  Salathe,  in  wlii{;li  twelve  out  of  twenty-four  children 
seized  with  spasm  of  the  glottis  were  of  a  robust  and  stout  habit 
of  body,  come  under  tliis  category. 

If  rachitis  is  developed,  as  the  result  of  a  hereditary  ten- 
dency, or  without  it,  as  a  consequence  of  the  above-named  un-  ^ 
favorable  methods  of  living,  it  is  not  merely  a  disease  of  the 
bony  framework  of  the  body,  but  a  deep-seated  general  disturb-  f 
ance  of  nutrition,  which  likewise  affects  the  soft  parts,  showing 
itself,  -in  addition  to  its  familiar  manifestation  in  the  bones,  by  a 
marked  general  relaxation  of  the  tissues,  by  an  abnormally  in- 
creased irritability ^(f  the  nervous  system,  by  generally  height-  * 
ened  intellectual  activity,  especially  quickness  of  comprehension, 
by  a  tendency  to  catarrh  of  the  respiratory  and  digestive  organs, 
and  by  pathological  changes  in  the  excretions  of  the  body.  It 
is  very  evident  that  such  children  would  be  more  than  ordinarily 
disposed  to  spasmodic  attacks.    As  a  rule,  rachitis  is  accom- 
jmnied  by  cedema  of  the  brain  and  effusion  into  the  ventricles,  * 
both  to  a  variable  degree,  although  the  intellectual  activity  is,  " 
in  man3^  instances,  increased.    On  the  other  hand,  in  rachitis 
the  walls  of  the  chest  yield  more  to  external  atmospheric  pres- 
sure and  are  not  able  to  expand  themselves  sufficiently  during 
inspiration.    The  well-defined  form  of  a  rachitic  chest,  flattened  | 
laterally,  is  entirely  familiar.    As,  under  such  circumstances,, 
the  respiration  is  superficial,  its  frequency  must  make  up  for  its 
lack  of  depth,  and  the  same  coui'se  produces  an  increase  in  the 
frequency  of  the  heart's  action,  which  was  already  increased 
somewhat  above  the  normal  standard  by  the  greater  irritability 
of  the  nervous  system.    If,  under  these  circumstances,  a  sudden 
disturbance  of  the  uniform  rhythm  of  respu-ation  occurs,  Avhich 
would  be  materially  contributed  to  b}'-  the  increased  nervous 
irritability,  a  damming  up  of  the  blood  in  the  sinuses  of  the 
dura  mater  and  the  cerebral  veins  will  take  place,  inasmuch  as 
the  act  of  inspiration  has  a  material  influence  on  the  return  flow 
of  venous  blood  from  the  cavity  of  the  cranium.    The  greater 
the  venous  h^^perfemia  of  the  brain  and  medulla  oblongata,  the 
more  powerful  is  the  impulse  to  supply  the  body  with  the  requi- 
site amount  of  oxj^gen  by  deep  inspirations.    The  causes  which, 
under  such  circumstances,  may  bring  about  a  sudden  disturb- 
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ance  of  the  respiratory  rliythm  are  manilold.  The  principal 
ones  that  may  be  mentioned  are  awaking  out  of  sleep,  especially 
being  awakened,  changes  of  the  position  of  the  body,  coughing, 
screaming,  the  swallowing  of  food,  disturbances  of  mind,  and 
abrupt  changes  of  temperature,  especially  from  warm  to  cold. 

The  simultaneous  action  of  all  the  causes  then  results  in  a 
laryngeal  ci'amp,  which  corresponds  in  intensity  and  duration  to 
t  lie  conditions  present. 

There  are  at  the  same  time  some  other  circumstances  which 
lua}^  favor  tlie  occurrence  of  spasm,  provided  the  above  causes 
are  present.  In  this  category  we  find  diseases  of  the  heart,  inter- 
ference with  respiration  by  elevation  of  the  diaphragm,  owing  to 
over-tilling  of  the  stomach,  or  over-distention  of  the  intestines 
by  fgecal  masses,  or  serious  swelling  of  the  liver.  Hood,  in  par- 
ticular, has  called  attention  to  the  latter  circumstance.  I  am, 
however,  not  of  the  opinion  that  swelling  and  altered  function  of 
the  liver  alone  are  capable  of  producing  spasm  of  the  glottis.  I 
find  it  very  natural  that  Hood  should  have  been  able  to  demon- 
strate such  a  condition  of  the  liver  in  the  majority  of  his  cases. 
One  can  seldom  make  a  post-mortem  examination  of  children  in 
the  first  years  of  life  without  finding  partial  fatty  degeneration 
of  the  liver — that  is,  the  infiltration  of  fat  into  certain  larger  or 
smaller  areas  of  liver  cells,  which  are  generally  situated  at  the 
periphery  of  the  organ,  not  extending  far  in  depth.  In  rachitis 
this  filling  up  with  fat  is  apt  to  be  more  difluse,  often  involving 
the  entire  liver,  and  at  the  same  time  causing  a  serious  enlarge- 
ment of  the  same.  If,  in  such  cases,  spasm  of  the  glottis  super- 
venes, it  is  the  rachitis  that  is  the  foundation  of  it  and  not  the 
swelled  liver.  The  latter  can  only  favor  the  occurrence  of  cramp, 
in  so  far  that  it  still  further  permanently  impedes  respiration 
through  the  crowding  upward  of  the  diaphragm.  The  fact  of 
spasm  of  the  glottis  not  occurring  in  chronic  tuberculosis,  espe- 
cially of  the  lungs,  which,  during  the  age  of  childhood,  is,  as  a 
rule,  associated  with  serious  fatty  infiltration  and  swelling  of  the 
liver,  goes  to  prove  that  neither  this  condition  of  the  organ  nor 
the  results  of  its  pathologically  altered  function,  have  anything 
to  do,  in  and  of  themselves,  with  spasm  of  the  glottis. 

I  have  thus  specifically  set  forth  the  relations  of  rachitis  to 
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spasm  of  the  glottis,  because  in  by  far  the  larger  number  of 
cases,  according  to  my  experience  at  least  nine-tenths,  the 
former  gives  occasion  to  the  rise  of  the  latter.  Naturally  enough 
spasm  of  the  glottis  does  not  occur  in  all  cases  of  rachitis.  It 
depends  upon  the  degree  to  which  this  chronic  disturbance  of 
nutrition  is  developed,  and  especially  upon  the  question  whether 
the  bony  framework  of  the  chest  is  involved,  and  to  what  extent. 
A  factor  of  equal  importance  is  the  degree  of  irritability  of  the 
nervous  system.  If  these  two  conditions  are  wanting,  or  exist 
to  but  a  limited  degree,  then  we  need  not  expect  the  occur- 
rence of  laryngeal  cramp. 

Elsasser  regarded  the  rachitic  softening  of  the  occiput  as  the 
cause  of  spasm ;  others  have  attributed  it  to  a  hypersemic  con- 
dition of -the  bones  in  question.  As  craniotabes  only  occurs  in 
decided,  and  pretty  generally  developed  rachitis,  spasm  of  the 
glottis  may  be  expected  when  it  is  present,  but  in  no  way- 
depends  on  it,  and  does  not  necessarily  follow.  The  theory  that 
the  paroxysms  are  called  forth  by  pressure  on  the  back  of  the 
head,  has  long  since  been  overthrown,  inasmuch  as  children  are 
attacked  by  it  not  only  while  lying  down,  but  also  when  sitting 
up. 

Loeschner,  who  has  striven  in  the  most  praiseworthy  man- 
ner to  find  the  cause  of  laryngeal  cramp  in  the  material  altera- 
tion of  some  organ,  shows  that  in  every  case  a  damming  up  of 
the  blood  in  the  brain  and  its  meninges  takes  place,  resulting  in 
a  more  or  less  considerable  hjrpersemia.  He  cites,  as  the  grounds 
for  this  process  :  first,  craniotabes,  or  rachitis  of  the  upper  cervi- 
cal vertebrae  ;  second,  everything  that  is  capable  of  exerting 
permanent  pressure  on  the  veins  of  the  neck,  especially  at  the 
upper  opening  into  the  thorax,  such  as  tumors,  pseudoplasms, 
excessive  deposits  of  fat,  hypertrophy  of  the  thymus  gland; 
third,  rachitis  of  the  thorax ;  fourth,  various  causes  which  are 
accompanied  with  sudden  or  prolonged  passive  congestion  of  the 
brain,  the  meninges,  or  the  medulla  oblongata,  or  with  more  or 
less  continuous  congestion  of  and  consequent  injuiy  to  the  nerve 
stractures  of  those  parts  and  especially  of  the  pneumogastric 
nerve. 

Craniotabes  has  already  been  discussed.    Rachitis  of  the 
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horax  can  only  be  construed  as  being  of  any  consequence  in 
Lie  manner  I  have  explained.    If  the  u-ritability  of  the  nervous 
i  system  is  not  materially  heightened,  no  considerable  disturbance 
3f  the  function  of  the  pulmonary  branches  of  the  pneumogastric 
nei've  and  of  the  recurrent  laryngeal  branch  can  take  place, 
f      If  passive  hyperemia  of  the  brain,  of  the  origin  of  the 
oneumogastric  nerves  or  of  the  medulla  oblongata,  were  sufii- 
tient  to  produce  spasm  of  the  glottis,  the  latter  could  hardly 


r'ail  to  occur  in  cases  of  insufficiency  of  the  valves  of  the  heart, 
))r  of  serious  interference  with  respiration  resulting  from  diffuse 
inflammation  or  serious  compression  of  one  or  both  lungs, 
Hue  to  tumors,  exudations,  transudations,  the  escape  of  air  into 
l;he  pleural  cavity,  or,  in  case  of  tumors  of  the  larynx,  in  crou- 
pous laryngitis,  etc. 

According  to  Loeschner,  it  is  only  while  the  fontanelles  are 
Dpen,  or  there  are  soft  spots  of  bone,  that  the  passive  hyper- 
ffimia  of  the  brain,  etc.,  is  capable  of  attaining  a  sufficiently 
iiigh  grade  to  produce  such  a  degree  of  ii'ritation  and  pressure 
on  certain  deflnite  portions  of  the  nei've  centres  as  would  result 
m  laryngeal  cramp.  It  appears  to  me  that  as  long  as  the  walls 
of  the  cranium  are  distensible,  the  degree  of  pressure  on  the 
orain  and  medulla  oblongata  can  at  least  not  be  greater  than 
when  the  roof  of  the  cranium  is  closed.  On  the  contrary,  in 
tche  latter  event,  a  less  degree  of  hypersemia  would  be  capable  of 
^producing  the  manifestations  in  question.  Loeschner  himself 
aadmits  that  cases  of  spasm  of  the  glottis  occur  after  closure  of 
tuhe  cranium,  and  in  fact  observations  of  this  kind  are  not  so 
ivery  rare.  Aside  from  this,  we  must  be  careful  in  interpreting 
conditions  found  in  post-mortem  examinations  of  this  kind, 
llf  we  find  passive  hypersemia  of  the  brain  and  its  membranes, 
iand  of  the  medulla  oblongata,  transudations  between  the  mem- 
branes, in  the  substance  of  the  brain  and  in  the  ventricles, 
I  or  rupture  of  capillaries  and  effusion  of  blood,  all  this  does 
nnot  prove  that  these  conditions  preceded  the  laryngeal  spasm, 
TThey  may  just  as  well  have  been  the  result  of  the  spasm  and 
tthe  cause  of  the  fatal  termination — at  all  events,  the  spasm  must 
thave  materially  aggravated  these  conditions  if  they  existed.  I 
am  equally  unwilling  to  admit  that  the  livid  hue  of  the  face 
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during  the  spasm  indicates  an  antecedent  passive  hyperainiia 
A\ithin  the  cavity  of  the  cranium.  On  the  contrary,  I  ha\(^ 
always  found  this  cyanosis  to  occur  secondarily  when  the  crani), 
luid  alread}^  called  forth  some  of  the  evidences  of  suffocation. 

Material  diseases  of  the  brain  and  its  membranes  and  of  the 
mednlla  oblongata  are  certainly  seldom  to  be  regarded,  in  and 
of  themselves,  as  the  cause  of  spasm  of  the  glottis.  I,  at  least, 
have  never  observed  the  latter  in  such  cases.  When  we  remem- 
ber what  an  irritation  is  exercised  on  the  nerve  ganglia  in  ques- 
tion by  a  basilar  meningitis,  and  how  this  irritation  is  increased 
by  transudation  into  the  ventricles  and  oedema  of  the  substance 
of  the  brain,  we  cannot  but  wonder  that  we  do  not  see  laryngeal 
cramp  appear,  either  at  the  beginning  or  in  the  course  of  the 
process.  In  such  cases,  however,  the  irritation  of  the  central 
portion  of  the  pneumogastric  nerve  causes  no  spasm  of  the  glottis, 
but  at  the  height  of  the  process  induces  a  retardation  of  the 
pulse  and  superficial  breathing,  which,  if  the  lack  of  oxygen 
grows  too  considerable,  results  in  deep  sighing  inspu'ations.  The 
fact,  however,  that  this  disease  exerts  its  special  influence  on  the 
laryngeal  nerves  is  shown  by  the  shrill  cry  peculiar  to  this 
disease. 

Inflammatory  processes  in  the  lungs  are  liable  to  be  followed 
by  a  decided  abatement  or  disappearance  of  the  spasm.  It  even 
appears  that  this  is  very  rarely  developed  in  lungs  which  are  the 
seat  of  any  pathological  process.  On  the  one  hand,  this  experi- 
ence argues  against  the  theory  that  passive  hyperjemia  in  the 
cranial  cavity,  which  is  so  frequent  a  result  of  diseases  of  the 
lungs,  is  the  cause  of  spasm  of  the  glottis.  On  the  other  hand, 
the  facts  before  us  may  easily  be  explained  as  follows.  In  case 
of  anj^thing  like  extensive  disease  of  the  lungs,  the  breathing  of 
those  parts  that  remain  normal  is  materially  increased  to  preserve 
the  equilibrium.  This  heightened  energy  is  more  difficult  to 
throw  out  of  its  rhythm  than  the  breathing  under  normal  circum- 
stances or  tlie  weakened  breathing  of  rachitis. 

Catarrhs  of  the  larynx,  of  the  trachea,  of  the  bronchi  and 
their  branches,  are,  of  themselves,  not  capable  of  producing 
spasm  of  the  glottis  by  means  of  reflex  irritation.  But  when  the 
cramp  already  exists,  these  catarrhs  may  awaken  it,  or,  if  it 
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is  already  disappearing,  raa}^  aggravate  it  again,  especiall^^ 
llirougli  paroxysms  of  cougliing. 

Tlie  question  wbetlier  dentition  is  capable  of  causing  attacks 
(»f  spasm  of  tlie  glottis  through  reflex  irritation,  has  never  yet 
been  settled  by  strict  proof,  which,  indeed,  would  be  difficult  to 
carry  out. 

With  regard  to  the  thymus  gland  as  a  cause  of  this  disease, 
we  may  safely  join  the  ranks  with  Bednar,  Friedleben,  and 
others,  who  declare  that  it  has  nothing  to  do  with  this  spasm. 
TJiis  gland  has  often  been  found  swelled  and  diseased  without 
sj)asm  of  the  glottis,  and  has  often  failed  to  be  affected  when 
-pasm  was  present,  the  two  being  sometimes  also  seen  associated. 
I5y  its  anatomical  position  it  is  entirely  incapable  of  calling 
forth  the  disease  in  question  or  of  favoring  its  development. 
Care  should  here  be  taken  not  to  diagnosticate  the  condition  of 
tilings  during  life  by  the  results  of  post-mortem  examination.  It 
might  very  easily  be  that  the  swelling  of  the  thymus  found  after 
death  had  only  been  developed  as  the  result  of  the  attacks  of 
'  cramp. 

It  is  a  different  thing  with  regard  to  the  influence  of  swell- 
iing  of  the  tracheal  and  bronchial  glands.  We  must  admit  that 
I  these  are  capable  of  inducing  spasm  of  the  glottis  through  irrita- 
tion of  the  pneumogastric  nerve,  in  a  manner  analogous  to  that 
which  existed  in  the  case  of  Ley,  where  the  recurrent  laryngeal 
nerve  was  included  in  a  ligature  with  the  right  subclavian  arterj^ 
and  laryngeal  cramj)  followed.  Unfortunately  in  most,  even  of 
the  carefully  observed  cases,  like  that  of  Fleischmann,  rachitis 
'  of  the  thoracic  walls  existed  at  the  same  time.  If  these  glands 
produce  this  effect  by  pressure,  the  latter  must  be  moderate  and 
variable.  Glands  that  were  in  a  state  of  hyperplasia,  whose 
hyperfemia  varied,  would  be  more  capable  of  producing  these 
intermittent  attacks  of  cramp  than  if  they  had  already  under- 
gone caseation  and  become  rigid.  Even  in  the  latter  case,  how- 
ever, two  circumstances  ma}^  still  contribute  to  an  alteration  of 
pressure  by  the  glands,  viz.,  the  act  of  respiration  and  the  circu- 
lation of  the  blood. 

According  to  Wunderlich,  in  easily  excitable  children,  pro- 
longed violent  crying,  or  over-exertion  in  walking,  so  as  mate- 
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rially  to  interfere  with  respiration,  are  capable  of  calling  fortli 
light  attacks  of  spasm  of  tlie  glottis. 

Romberg  has  seen  this  cramp  appear  after  the  sudden  vanish- 
ing of  extensive  chronic  eruptions  of  the  skin,  and  disappear 
again  after  a  relapse  of  the  same. 

A  small  number  of  cases  remains  in  which  we  can  in  no  wise 
find  a  cause  for  the  spasm,  where  we  are  obliged  to  accept  the 
theory  of  functional  disturbance  of  the  brain  and  medulla  ob- 
longata, or  of  simple  reflex  manifestations,  according  to  Mar- 
shall Hall,  and  others,  until  such  time  as  we  may  perhaps  be 
able  to  demonstrate  material  changes  as  the  basis  of  the  disease. 
Under  this  category,  probably,  come  most  of  the  manifestations 
of  spasm  of  the  glottis  in  children  over  three  years  of  age.  It 
is  also  possible  that,  in  some  instances,  swelling  of  the  tracheal 
bronchial  glands  may  be  overlooked. 

In  spasm  of  the  glottis  in  adults,  rachitis — the  most  impor- 
tant occasion  of  the  trouble  during  the  age  of  childhood — must 
be  left  out  of  account.  In  the  majority  of  cases  we  must  here 
suppose  that  there  is  an  abnormally  heightened  excitabihty 
of  the  nervous  system.  For  this  reason  the  disease  is  chiefly 
observed  in  the  female  sex.  It  may,  in  the  first  place,  be  caused 
directly  from  the  brain,  through  lively  emotional  impressions, 
though,  even  here,  the  altered  activity  of  the  lungs  and  heart 
may  not  be  left  out  of  the  account.  Let  us  picture  to  ourselves 
the  lightest  grade  of  this  process,  when,  in  an  excitable  individ- 
ual, as  the  result  of  anxiety  or  fright,  the  respiration  becomes 
irregular,  the  action  of  the  heart  accelerated  and  the  voice  is 
lost ;  on  the  abatement  of  the  cramp,  then,  the  normal  relations 
of  the  body  are  re-established  through  long,  deep  inspirations. 
At  the  same  time  material  lesions  of  the  brain  and  chronic  men- 
ingitis have  also  been  observed  as  the  basis  of  laryngeal  cramp. 

Local  over-irritation  of  the  larynx,  tkrough  prolonged  loud 
speaking,  may  cause  spasm  of  the  glottis  in  persons  predisposed 
to  it.  Tumors  in  the  larynx,  which  are  movable  or  capable  of 
a  variable  degree  of  swelling,  and  foreign  bodies,  may  be  the 
cause  of  this  disease.  Every  physician  must  have  seen  the  arti- 
ficially produced  spasm  often  enough,  in  making  applications  to 
the  larynx,  especially  as  soon  as  the  brush  or  sponge  touches 
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e  vocal  cords.  In  such  cases  tlie  cramp  is  most  quickly  re- 
nted by  deep,  powerful  inspirations.  Aside  fi'om  tliis,  the  mal- 
ly  has  been  seen  to  develop  itself  in  diseases  of  the  epiglottis 
id  in  ulceration  and  abscesses  of  the  larynx. 

Keflex  irritation,  in  any  event,  plays  a  more  important  role  in 
le  production  of  spasm  of  the  glottis  in  adults  than  in  children, 
)t withstanding  that  Marshall  Hall  lays  the  chief  stress  on  this 
t^tliod  of  causation  in  children  and  endeavors  to  refer  almost 
L  cases  to  reflex  manifestations.    At  all  events,  in  perhaps  the 
ajority  of  instances,  no  other  explanation  is  at  present  at  our 
)mmand.    The  principal  basis  of  these  reflex  manifestations  is 
and  in  affections  of  the  female  sexual  organs,  especially  of  the 
i^rus.    Persons  thus  affected  may  suddenly  be  seized  with  a 
use  of  oppression,  and  become  voiceless,  even  while  you  are 
liking  Avith  them,  especially  if  they  grow  excited  or  have  been 
loving  quickly.    These  manifestations  vanish  again  completely 
ithin  a  few  seconds  or  minutes. 

Conditions  of  irritation,  especially  foreign  bodies  in  the  phar- 
rnx  or  oesophagus,  are  capable  of  producing  spasm  of  the 
ilottis  through  reflex  action. 

Tumors  and  aneurisms  which  press  upon  one  recurrent  laryn- 
veal  nerve  may,  by  hindering  the  movements  of  the  correspond- 
ing vocal  cord,  produce  hoarseness  and  a  certain  degree  of 
insufficiency  of  breathing,  which,  however,  is  permanent  and 
;annot  be  mistaken  for  spasm  of  the  glottis. 

Sometimes  we  see  this  cramp  associated  with  pulmonary  tu- 
berculosis, probably  accompanied  by  a  simultaneous  affection  of 
"the  tracheal  and  bronchial  glands,  with  epilepsy,  chorea,  teta- 
nus, or  hydrophobia.  It  has  also  been  observed  in  lead  poison- 
ng. 

Symptoms  and  Course. 

These  present  differences,  according  as  they  are  observed  in 
L'3hildren  or  adults.  The  reason  for  this  is,  that  at  first  the  glot- 
tbis  of  the  child  is  shorter  and  narrower,  so  that  its  constriction, 
(on  spasmodic  action  of  the  appropriate  muscles,  may  be  carried 
tto  a  higher  degree  than  in  the  adult,  because  the  cartilaginous 
{framework  of  the  larynx  is  more  yielding,  and  especially  because 
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the  arytenoid  cartilages  can  be  pressed  more  iinnly  and  uniform- 
ly against  one  another.  Consequently  the  results  of  spasm  of 
the  glottis  are  most  serious  in  the  youngest  children  and  dimin- 
ish moi-e  and  more  with  advancing  years. 

In  children  the  symptoms  arise  as  follows  :  the  individuals 
attacked  maybe  apparently  well,  or  they  may  be  already  suftVu-- 
ing  froni  rachitis  or  scrofula,  or  be  reduced  by  some  other  dis- 
ease or  unfavorable  conditions  of  life.  Bodily  weakness  carries 
with  it,  as  a  condition,  the  fact  that  all  bodily  activity  is  more 
readily  liindered  in  its  course  than  in  vigorous  children. 

The  attacks  occur  without  warning.  If  in  some  instances 
catarrh  of  the  larynx  or  of  the  bronchi  has  preceded  it,  this  by 
no  means  belongs  to  the  picture  of  spasm  of  the  glottis.  Tin? 
lightest  attacks  consist  in  whistling  or  crowing  inspiration.  If 
this  occurs  during  the  night,  the  children  go  to  sleej)  again 
immediately,  and  those  belonging  to  them  have  no  knowledge  of 
what  has  taken  place.  In  tliis  way  it  may  happen  that  sucli 
attacks  are  not  noticed  for  weeks,  unless  they  also  arise,  dis- 
tinctly, during  the  day.  The  supposition  that  spasm  of  the 
glottis  has  a  special  predilection  for  the  night  season,  is  an 
error  held  by  very  many.  Undoubtedly  laryngeal  catarrh,  which 
begins  with  an  acute  swelling  of  the  mucous  membrane,  and  sim- 
ulates croupous  laryngitis,  has  often  been  mistaken  for  spasm 
of  the  glottis.  If  the  attack  occurs  during  the  day,  the  chil- 
di-en  are  seen  to  grow  restless.  When  they  sit  up,  or  are  held, 
they  throw  themselves  backward,  grow  pale,  and  make  uneasy 
movements  with  theii'  extremities.  Sometimes  they  roll  up  their 
eyes  for  a  little  while  and  turn  in  their  thumbs  for  a  moment. 
Such  an  attack  lasts  a  few  seconds.  Immediately  after  it  children 
are  cross,  and  smaller  ones  cry.  In  a  little  while,  however,  every- 
thing is  all  right,  and  older  children  resume  their  play.  Sucli 
attacks,  too,  are  often  not  relieved  for  some  time,  because  the 
attendants  do  not  recognize  them,  and  give  the  childi'en  credit  for 
being  naughty,  the  more  so  because  the  spasm  readily  occurs 
when  children  are  excited. 

If  stronger  attacks  are  developed,  they  generally  also  begin 
with  whistling  or  crowing  inspiration,  following  a  momentary 
aiTest  of  respiration,  which  is  due,  not  to  the  condition  of  th' 
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larynx,  but  to  the  disturbed  respiratory  movements  of  the 
lungs.  More  rarely  a  few  irregular,  laborious,  and  audible 
expirations  precede  the  attack.  Sometimes  these  follow  the 
whistling  inspii-ations,  which  may  occur  once  or  several  times 
in  succession.  Whether  the  whistling  inspiration  alone  has 
taken  place,  or  whatever  may  have  been  the  order  of  succes- 
sion of  the  spasmodic  inspiratory  and  expiratory  movements, 
there  now  foUows'a  more  or  less  complete  closure  of  the  glottis. 
If  the  closure  is  complete,  an  entire  arrest  of  respiration  takes 
place  at  once.  The  thorax,  the  diaphragm,  the  anterior  abdom- 
inal muscles  remain  immovable.  If  the  closure  of  the  glottis 
is  not  complete,  we  may  observe  single  laborious  attempts  at 
respiration  on  the  part  of  the  muscles  concerned.  At  the  begin- 
ning of  an  attack  children  are  generally  pale,  and  show  in  their 
faces  an  expression  of  great  anxiety.  Then  they  throw  their 
heads  back,  in  order  to  make  respii'ation  easier,  the  face  becomes 
cyanotic,  a  cold  sweat  covers  the  forehead,  the  mouth  is  open, 
and  the  cyanotic  lips,  especially  in  little  children,  are  put  up  as 
if  they  wanted  to  sip  something.  The  dilatation  of  the  nostrils 
helps  to  indicate  the  insufficiency  of  breathing.  The  heart's 
action  is  at  first  irregular  and  powerful ;  then  it  grows  weaker 
and  more  rapid ;  the  pulse  grows  small.  The  more  severe  the 
attack,  the  earlier  and  the  more  complete  is  the  lack  of  con- 
sciousness. The  eyes  are  turned  up,  and  the  hands  are  closed  or 
the  thumbs  turned  in,  while  the  other  fingers  are  sometimes  ex- 
tended and  still.  Not  unfrequently  there  is  a  tonic  cramp  of  the 
lower  extremities,  generally  with  distinct  abduction  of  the  big 
toe.  Sometimes  the  wrists  are  bent  inwards,  and  some  have  ob- 
served the  feet  fixed  in  the  position  of  talipes  varus.  In  still 
higher  grades  of  the  spasm,  general  tonic  and  clonic  cramps  of 
ihe  body  may  supervene.  Occasionally  there  is  an  involuntary 
discharge  of  urine  and  faeces  during  the  attack.  In  view  of  the 
overloading  of  the  venous  system,  the  body,  and  especially  the 
extremities,  are,  as  a  rule,  cool  and  livid. 

Such  an  attack  lasts  from  a  few  seconds  to  at  most  two 
minutes.  All  reports  of  a  longer  duration  probably  depend  on 
the  fact  that  a  succession  of  attacks,  shortly  following  each 
(jther,  occupied  a  certain  period  of  time.    As  a  rule,  the  lighter 
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an  attack  is,  the  sliorter  it  will  be.  At  the  same  time  there  are 
short  attacks  which  qiiickly  reach  an  alarming  height,  and  may 
terminate  fatally  the  first  or  the  second  time,  before  help  can 
be  called.  I  believe  that  some  of  those  cases  where  childi-en  are 
put  to  bed  apparently  well  and  are  afterwards  found  dead,  with 
evidences  of  cyanosis,  belong  in  this  category. 

Some  yeai-s  ago  I  witnessed  the  following  occurrence  in  a  fat  boy,  six  months 
old.  The  mother,  a  healthy  woman,  nursed  the  child  herself.  One  evening,  as  she 
gave  it  the  breast,  it  had  a  feeble  spasm  of  the  glottis,  after  which  it  went  on 
nui'sing.  Presently  the  child  was  seized  with  a  more  vigorous  attack,  and  sank 
backward ;  whereupon  I  was  called.  I  arrived  there  within  fifteen  minutes.  Under 
the  supposition  that  the  child  was  asleep,  he  had  been  laid  in  his  bed.  On  ex- 
amination, I  found  him  cyanotic  and  dead.  Inspection  of  the  body,  and  especially 
of  the  extremities,  showed  no  signs  of  any  other  cramp  than  that  of  the  glottis. 
No  autopsy  was  permitted.  In  this  case  so  complete  and  rapid  a  closure  of  the 
glottis  seems  to  have  taken  place  as  to  have  left  no  time  for  the  development  of 
secondary  manifestations. 

The  attack  ends  with  one  or  more  crying  or  whistling  inspira- 
tions, wMch  are  sometimes  stronger  and  at  others  very  weak. 
The  respiration,  which  is  at  first  still  irregular,  soon  becomes 
rhythmical,  consciousness  returns,  if  it  has  been  lost,  the  heart's 
action  becomes  stronger  and  more  regular,  the  cyanosis  gives 
place  at  first  to  a  pale  and  afterwards  to  the  normal  color.  Some 
children  sleep  for  a  while  after  the  attack,  and,  if  it  has  not  been 
too  severe  or  repeated  too  often,  wake  again  quite  restored.  If 
the  attack  has  been  quite  severe,  slight  twitchings  of  the  body 
may  sometimes  be  observed  during  the  sleep  that  follows.  If 
children  do  not  sleep  after  the  spasm,  they  remain  cross  and 
peevish  for  a  while,  want  to  lie  down  or  be  held,  cry  and  scream. 
But  they  soon  recover,  and  act  as  if  nothing  had  happened.  If 
the  attacks  are  repeated  often,  and  especially  at  short  intervals, 
the  children  remain  weary  and  exhausted,  want  to  go  to  bed, 
and  show  a  striking  degree  of  irritability  to  the  slightest  external 
influences.  It  may  happen  that  a  mere  touch  of  the  body  is 
then  enough  to  caU  forth  a  new  attack.  Now  and  then,  on  the 
other  hand,  a  child  shows  great  powers  of  resistance  to  these 
impressions,  and  immediately  after  the  close  of  an  attack  seems 
as  fresh  and  cheerful  as  before. 
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The  disease  may  terminate  with  a  single  weaker  or  severer 
attack,  the  child  become  perfectly  well,  or  be  carried  off  in  the 
spasm.  The  disease  may  gradually  increase,  the  attacks  become 
more  frequent  and  more  severe,  and,  after  months,  terminate  in 
complete  recovery.  At  the  same  time  we  must  remember  that 
every  attack  may  end  in  death.  The  more  quickly  the  parox- 
ysms recur,  the  lighter  are  they  likely  to  be.  They  may  not, 
however,  always  be  of  the  same  character  in  the  same  case.  A 
number  of  light  paroxysms — sometimes  from  thirty  to  forty  in 
twenty-four  hours— may  occur,  with  here  and  there  a  severe  one, 
or  the  latter  may  be  in  the  majority  ;  or  the  disease  may  consist 
of  a  larger  or  smaller  number  of  only  light  or  only  severe  at- 
tacks. Some  children,  especially  when  their  age  is  no  longer  to 
be  counted  by  months,  are  capable  of  enduring  many  hundred 
attacks,  the  most  of  which,  it  is  true,  must  be  of  the  lighter 
variety,  without  their  health  being  permanently  imperilled. 

The  attack  gives  way  through  the  disappearance  of  the 
spasm,  and,  beyond  all  doubt,  the  constantly  increasing  lack  of 
oxygen  in  the  brain  and  medulla  oblongata  materially  con- 
tributes to  this  end  by  inciting  to  powerful  inspirations.  If  the 
case  terminates  fatally,  tliis  takes  place  at  the  height  of  the 
attack,  and  may  result  from  complete  and  permanent  closure  of 
the  glottis  ;  whereupon  the  cyanosis  and  carbonic  acid  poisoning 
increase,  the  child  grows  more  and  more  exhausted,  and  never 
comes  to  itself  again ;  or  death  may  occur  suddenly,  in  the 
midst  of  severe  general  convulsions.  The  cause  may  be  an  acute 
transudation,  or  the  effusion  of  blood  into  the  brain,  or  general 
prostration  of  the  nerve  centres,  if  the  cramp  has  been  often 
repeated,  or  the  child  was  in  a  very  poor  state  to  begin  with. 

The  circumstances  which  may  give  rise  to  a  recurrence  of  the 
cramp  have  already  been  discussed. 

In  order  to  insure  complete  disappearance  of  spasm  of  the 
glottis,  it  is  important  that  the  fundamental  disease  upon  which 
it  rests  should  be  cured,  this  disease,  in  the  majority  of  cases, 
being  rachitis.  If  the  children  still  have  vigor  enough  to  over- 
come the  disease,  and  if  we  can  place  them  under  favorable 
circumstances,  especially  with  reference  to  nutrition,  very  simple 
medication  and  baths  are  enough  to  put  them  in  the  way  of 
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recovery  from  rachitis,  and  to  make  tiie  recurrences  of  laryngeal 
cramp  rarer  and  weaker,  until  they  finally  cease.  If  the  funda- 
mental diseases  causing  the  latter  are  such  as  cannot  be  cured, 
then  the  cramp  will  persist  and  eventually  induce  a  fatal  tenni- 
nation. 

If  the  spasm  has  abated,  so  that  it  occurs  but  seldom  and  in 
light  paroxysms,  its  intensity  may  again  be  increased  if  the 
causes  are  renewed  or  are  given  an  opportunity  again  to  exert 
a  greater  influence.  Furthermore,  every  process  which  is  cal- 
culated to  lower  the  powers  of  the  body — such,  for  instance,  as 
profuse  or  ]3rotracted  diarrhoea — may  increase  the  intensity  of 
the  spasm.  This  experience  also  furnishes  an  argument  against 
the  theory  that  swelling  of  the  thymus  gland  may  be  a  cause  of 
spasm  of  the  glottis.  Friedleben's  observations  prove  that  the 
leaner  and  more  miserable  the  body  and  the  more  diminished  its 
powers,  the  smaller  in  volume  is  the  thymus  gland. 

As  children  grow  older,  the  tendency  to  the  development  of 
laryngeal  cramp  diminishes.  The  principal  reason  for  this  may 
be,  that  they  outgrow  the  period  when  rachitis  is  likely  to  exist. 
Even  though  the  attacks  may  be  tolerably  frequent,  however, 
they  diminish  in  severity,  because  with  increasing  age  the  larynx 
grows  wider,  its  cartilages  firmer,  and  the  irritability  of  the 
nervous  system  grows  less.  As  soon  as  the  attack  begins,  and 
children  feel  that  resj)iration  is  becoming  irregular,  they  begin 
to  complain  and  want  to  lie  down.  Whistling  inspiration  does 
jiot  occur  or  is  insignificant.  Neither  is  the  labored  exphation 
iiccompanied  with  any  noise.  The  face  grows  pale,  but  little  , 
cyanotic.  Patients  complain  of  a  sense  of  suffocation  and  in- 
ability to  swallow.  The  voice  is  very  feeble  and  speech  labo-  ^ 
rious.  General  convulsions  do  not  seem  to  have  been  observed  >• 
at  this  age.  The  attacks  last  but  a  few  seconds,  children  then 
getting  up  and  being  as  cheerful  as  before.  It  is  only  when  the 
attack  has  been  often  repeated,  especially  at  too  short  inteiTals, 
that  they  appear  exhausted  and  fretful.  Recovery  generally  fol- 
lows in  a  few  weeks,  though  in  a  few  rare  cases  a  fatal  termina- 
tion is  said  to  have  been  observed. 

In  adults,  spasm  of  the  glottis  is  most  likely  to  occur  at  the 
period  of  sexual  development,  and  is  much  more  frequent  in  tlie 
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female  than  in  tlie  male  sex.  Witli  increasing  years  this  affec- 
tion is  more  and  more  rarely  observed.  As  the  larynx  becomes 
more  developed  and  the  cartilages  more  iirmly  lixed,  the  attacks 
assume  a  milder  form.  The  lightest  of  them  are  characterized  by 
a  sense  of  moderate  constriction  in  the  glottis.  Patients  state 
that  it  feels  as  if  some  one  were  pressing  the  glottis  together 
from  without.  These  sensations  may  be  very  transitory  or  last 
for  some  time.  A  sudden  loss  of  voice  may  also  occur  without 
this  feeling  of  constriction  in  the  glottis.    This  may  disappear 

^  -as  quickly  as  it  appeared,  or  may  last  for  days,  weeks,  months, 
and  yeai's,  with  slight  interruptions.    Wunderlich  reports  the 

;  case  of  a  woman  who  claims  to  have  been  without  a  voice  for 
twenty  years,  with  a  few  interruptions.  As  soon  as  venesection 
was  performed  upon  her  and  she  saw  the  blood  How,  the  spasm 
ceased  for  days  or  weeks,  when  it  woidd  again  return.  Some- 
times the  attack  begins,  as  in  children,  with  whistling,  crowing 
inspiration,  noisy  expiration,  great  restlessness,  and  slight  twitch- 
ings.  Consciousness  may  remain  entirely  undisturbed  or  it  may 
be  lost,  even  in  mild  cases,  and  then  manifestations  of  hysterica] 
disturbance  of  mind  often  appear.  If  the  spasm  increases  and 
complete  closure  of  the  glottis  takes  place,  which  is  certainly 
very  rare,  the  symptoms  do  not  differ  from  those  found  in 
childi-en.  The  paroxysm  may  reach  an  equally  high  grade, 
causing  the  same  cyanosis,  the  same  general  convulsive  mani- 
festations. It  lasts  from  a  few  seconds  to  a  few  minutes,  and 
may  be  repeated  after  longer  or  shorter  intervals. 

Another  very  troublesome  form  of  spasm  of  the  glottis,  in 
adults,  consists  in  cramp-like  inspirations,  which  are  repeated  at 
sliort  intervals,  and  are  interrupted  by  violent,  convulsive  expi- 
lations  with  a  shrill,  piercing  tone,  like  that  of  a  cough.  Such 
attacks  may  last  a  few  seconds,  or  be  continued  for  more  than  a 
(quarter  of  an  hour.  The  more  severe  paroxysms  are  always 
associated  with  more  or  less  serious  passive  liypersemia  of  the 
brain  and  its  membranes.  If  these  attacks  are  not  too  severe, 
and  the  entu-e  disease  does  not  last  too  long,  patients  are  not 
especially  affected  by  them.  When  they  do  last  for  some  time, 
however,  disturbance  of  the  general  health,  loss  of  strength,  and 
emaciation  ensue. 
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Complications. 

The  complications  of  spasm  of  the  glottis  may  be  manifold. 
In  severe  attacks,  transudations  may  occur  between  the  mem- 
branes of  the  brain  and  into  the  ventricles,  or  effusions  already 
existing  may  increase.  If  sudden  death  does  not  take  placej  the 
children  die,  after  a  longer  or  shorter  period,  with  the  symptoms 
of  gradually  increasing  pressure  on  the  brain.  Or  effusions  of 
blood  may  take  place  between  the  membranes  or  into  the  brain, 
which,  according  to  their  situation  and  size,  may  cause  the  mani- 
festations of  unilateral  paralysis.  The  duration  of  the  latter  is 
variable. 

Ruehle  has  seen  meningitis  comijlicated  with  spasm  of  the 
glottis. 

Catarrh  of  the  larynx  and  of  the  air-passages  lying  below  it 
may  occur  in  the  course  of  laryngeal  cramp.  The  cough  result- 
ing therefrom  may  become  the  exciting  cause  for  paroxysms  of 
spasm  which  already  exists.  In  rare  instances,  croupous  inflam- 
mation of  the  larynx  may  become  associated  with  spasm  of  the 
glottis,  in  which  case  the  disease  may  terminate  fatally. 

Inflammation  of  the  lungs  sometimes  appears  as  a  complica- 
tion. The  laryngeal  spasm  is  then  likely  to  grow  weaker  or  to 
disappear  entirelj^  This  disease  has,  furthermore,  been  found 
associated  with  chronic  pulmonary  affections,  acute  oedema  of 
the  lungs,  heart  disease  of  various  kinds,  hyperplasia  of  the 
spleen,  and  intestinal  catarrh. 

Patliological  Anatomy. 

The  results  arrived  at  in  this  department,  so  far  as  the  laryn- 
geal cramp  itself  is  concerned,  have  thus  far  remained  entu-ely 
negative.  No  alterations  have  been  discovered  in  the  nerves  nor 
in  the  structure  of  the  muscles  or.  mucous  membrane.  The  latter 
has,  in  some  cases,  been  found  moderatel}'-  reddened. 

Amongst  tlie  conditions  which  have  always  been  found  pres- 
ent are  a  greater  or  less  degree  of  hyperajmia  of  the  brain  mem- 
branes and  of  the  brain  itself,  sometimes  effusion  of  blood, 
oedema  of  the  brain,  transudation  between  the  membranes  or 
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into  the  ventricles.  In  rare  instances  inflammation,  liypertropliy, 
or  partial  softening  of  tlie  brain  has  been  seen.  Softening  of  the 
medulla  oblongata  has  also,  very  occasionally,  been  demon- 
strated. 

Sometimes  it  has  been  possible,  after  death,  to  demonstrate 
the  traces  of  catarrh  of  the  respiratory  organs.  Occasionally  a 
croupous  exudation  on  the  mucous  membrane  of  the  larynx  or 
the  trachea,  ulcerations  and  abscesses  in  the  larynx  have  been 
found. 

Swelling  of  tlie  thymus  gland,  with  serious  reddening  of  the 
«ame,  belongs  amongst  the  occurrences  that  are  not  exactly 
fi'equent.  Sometimes  its  color  is  quite  pale.  Chronic  inflam- 
mation of  this  organ,  with  caseation,  is  very  rarely  encountered. 

Loeschner,  in  one  case,  observed  an  abscess,  the  size  of  a  bean, 
over  the  hyoid  bone. 

A  condition  of  nob  so  great  rarity  is  more  or  less  serious 
swelling  of  the  tracheal  and  bronchial  glands,  with  partial  or 
complete  caseation. 

Hypertrophy  of  the  left  ventricle,  or  dilatation  of  the  right 
ventricle  of  the  heart,  or  patencj'-  of  the  fcetal  circulatory  pas- 
sages are  all  sometimes  found.  Pericarditis  is  extremely  rare. 
Loeschner  claims  to  have  found  the  thoracic  organs  uniformly 
somewhat  anaemic  in  his  post-mortems.  Barthez  and  Rilliet  and 
Bednar  assert,  on  the  contrary,  that  in  the  autopsies  made  by 
them  the  heart  was  never  quite  empty,  but,  as  a  rule,  was  over- 
filled with  black,  fluid  blood,  as  were  also  the  larger  vessels  of 
tlie  thoracic  cavity. 

The  lungs  are  usually  emphysematous  to  a  variable  degree 
:  and  extent,  as  the  result  of  the  spasmodic  respiration.  Not  un- 
frequently  oedema  is  likewise  present.  Sometimes  they  give 
evidence  of  the  various  forms  of  acute  or  chronic  inflammation, 
with  or  without  chronic  tuberculosis  and  excavations. 

Redness  and  swelling  of  the  gastric  and  intestinal  mucous 
membrane,  liyperplasia  and  caseation  of  the  mesenteric  and  retro- 
peritoneal glands  are  met  with  now  and  then,  the  latter  being 
generally  associated  with  the  same  process  in  the  tracheal  and 
bronchial  glands. 

Hyperplasia  of  the  spleen  has  seldom  been  demonstrated. 
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Swelling,  with  a  yellowish  or  yellowish  gray  color  of  the  liver 
and  a  considerable  deposit  of  fat  within  its  cells,  is  a  frequent 
condition  in  spasm  of  the  glottis.  In  some  few  instances  diffuse 
chronic  tuberculosis  has  been  demonstrated. 

As  a  matter  of  course,  the  products  of  rachitis  are  the  ones 
most  frequently  found  in  the  dead  subject,  and  can  chiefly  be 
demonstrated  in  the  bones.  In  many  cases  craniotabes  may  also 
be  found,  though  this  is  by  no  means  the  rule. 

Diagnosis, 

The  symptoms  of  spasm  of  the  glottis  are  so  characteristic 
that  one  can  hardly  believe  any  other  disease  capable  of  being 
confounded  with  it.  The  sudden  beginning  of  the  attack,  the 
whistling  or  crowing  inspiration,  the  noisy  exphation  which 
sometimes  occurs,  the  increasing  cyanosis,  the  frequent  loss  of 
consciousness,  the  partial  or  general  convulsive  manifestations  ar 
the  height  of  the  attack,  the  feverless  course  and  short  duration 
of  the  disease,  the  absence  of  cough,  the  termination  of  the  at- 
tack through  convulsive,  cro%ving  inspiration,  and  the  free  inter- 
missions, constitute  a  perfectly  clear  picture  of  this  disease. 

In  spite  of  this,  it  has,  not  unfrequently,  been  confounded 
with  croupous  laryngitis.  It  has  also  been  asserted  that  there 
were  cases  where  one  might  waver  in  his  diagnosis  between  spasm 
and  oedema  of  the  glottis  or  whooping-cough. 

The  first  step  towards  a  correct  diagnosis  is  a  careful  exami- 
nation of  the  general  constitution  of  the  body  and  the  condition  of 
its  individual  organs.  If,  then,  a  hindrance  of  respiration,  a 
certain  degree  of  respiratory  insufficiency,  is  found  to  depend  on 
some  material  disease  of  the  respiratory  organs,  the  heart,  the 
brain  and  its  membranes,  or  the  medulla  oblongata,  no  one  will 
be  able  to  assert  that  he  is  dealing  with  a  case  of  spasm  of  the 
glottis  unless  it  is  clearly  characterized  by  the  above-named 
symptoms.  At  the  same  time,  spasm  of  the  glottis  may  be  asso- 
ciated with  diseases  of  this  kind.  If  there  is  no  disease  of  other 
organs,  and  the  symptoms  appear  as  described,  then  one  is  deal- 
ing with  a  case  of  simple  laryngeal  cramp.  The  existence  of  the 
latter  is  rendered  the  more  probable  if  rachitis  is  found  to  be 
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present.  Any  considerable  swelling  of  the  tracheal  glands  may- 
be determined  with  confidence  by  the  diilness  which  it  causes  in 
tlie  angle  between  the  clavicle  and  sternum. 

Croupous  laryngitis  may  be  distinguished  from  spasm  by  the 
following  characteristics :  it  never  arises  suddenly,  but,  if  care- 
full}'  watched,  will  always  be  found  to  be  preceded  by  a  period, 
of  variable  length,  during  which  the  child  is  ill  at  ease  and  suf- 
fers with  catarrh  of  the  respiratory  organs.  The  disease  begins 
with  a  dry,  barking  cough,  which,  as  it  increases  in  severity,  al- 
ternates with  spasmodic,  whistling  inspiration,  but  which  neither 
begins  nor  ends  with  this  symptom. 

The  attacks  last  longer  than  those  of  spasm.  There  are  no 
convulsive  manifestations  whatever.  The  repetition  of  the  attacks 
may  result  in  great  difficulty  of  breathing,  but  is  not  followed  by 
du-ect  suffocation.  As  the  attacks  become  more  frequent,  the 
passive  hypersemia  of  the  venous  system,  especially  in  the  cavity 
of  the  cranium,  is  continuously  augmented  ;  and  the  same  holds 
true  with  regard  to  carbonic  acid  poisoning.  If  the  latter  reaches 
a  certain  grade,  consciousness,  which  up  to  that  time  has  remained 
clear  during  the  attacks,  may  be  partially  or  wholly  lost.  At  the 
same  time  a  loss  of  sensation  sets  in.  As  cyanosis  increases,  the 
spasmodic  inspiration  becomes  more  violent.  The  disease  is 
generally  associated  with  fever,  and  shows  no  well-marked  inter- 
missions. A  certain  degree  of  respiratory  insufficiency  persists 
between  the  lighter  attacks.  In  the  intervals  between  the  severer 
attacks  the  difficult  breathing  may  be  heard  even  in  the  next 
room,  characterized  by  laborious  and  noisy  inspiration  and  expi- 
ration. Auscultation  of  the  larynx  distinctly  indicates  the  hin- 
drance to  the  inspiratory  current  of  air,  while  after  spasm  of  the 
glottis  the  normal  relations  are  found  to  exist.  In  older  children 
aU  doubt  may  be  removed,  from  the  first,  by  laryngoscopic  ex- 
amination ;  while  the  existence  of  an  affection  in  the  pharynx  is 
no  evidence,  either  pro  or  con. 

Croupous  laryngitis  is,  therefore,  not  easily  to  be  confounded 
with  spasm  of  the  glottis.  But  a  much  freer  interchange  has 
been  implied  by  v^rriters  between  the  latter  and  the  catarrhal  form 
of  laryngeal  inflammation,  which  has  had  the  names  of  laryngis- 
mus stridulus,  pseudo-croup,  etc.,  imposed  upon  it.    This  dis- 
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ease  may  arise  suddenly,  or  after  catarrhal  affections  of  the 
bronchi  and  their  branches,  cold  in  the  head,  etc.,  have  shown 
themselves  for  several  days.  I  have  often  observed  tliat  in  cliil- 
dren,  for  years  at  a  time,  every  lively  catarrh  of  the  nasal  mucous 
membrane  spread  downwards  to  the  larynx  and  here  produced 
catarrhal  intiammation.  The  symptoms  of  the  latter  resemble, 
in  general,  those  of  the  croupous  process,  except  that  here  the 
respiratory  insufficiency  by  no  means  reaches  as  liigh  a  grade, 
provided  that  acute  CEdema  does  not  supervene.  The  attack  may 
pass  off  in  a  few  minutes  or  last  half  an  hour.  It  may  be 
repeated  several  times,  and  so  prolong  the  entire  course  to  a 
number  of  hours  or  even  days.  In  the  majority  of  cases  the 
attack  comes  on  during  the  night,  after  a  child  has  been  put  lo 
bed  apparently  well,  and  often  shows  a  disposition  to  return  on 
the  following  night.  The  intervals  are  never  perfectly  well  de- 
fined, but  the  noisy  respiration  always  shows  a  certain  degree  of 
insufficiency,  though  the  children  can  still  sleep  quietly.  After 
the  disease  has  run  its  course,  children  are  weary  and  used  up, 
and  do  not  recuperate  for  several  days.  There  hardly  seems  to 
be  any  fever,  nor  can  any  considerable  degree  of  passive  hyper- 
gemia  and  cyanosis  be  demonstrated.  On  the  other  hand,  the 
dry  barking  cough,  interrupted  by  spasmodic,  whistling  respua- 
tion,  is  characteristic. 

Qidema  of  the  glottis  is  very  rare  in  children.  As  a  primary 
affection,  it  only  arises  when,  in  swallowing,  hot  or  caustic  sub- 
stances pass  into  the  larynx.  Secondarily,  it  may  associate  itself 
with  croupous,  diphtheritic,  and  severe  acute  catarrhal  inflam- 
mation of  the  laryngeal  mucous  membrane.  It  is  generally 
developed  gradually,  though  sometimes  quite  acutely.  If  one  is 
experienced,  he  can,  with  his  finger,  feel  the  swollen  and  rigid 
mucous  membrane  of  the  epiglottis  and.  arytenoid  cartilages 
thi'ough  the  mouth.  Grenerally  the  mucous  membrane  of  the 
fauces  and  velum  is  also  somewhat  swollen  and  pale.  Swallow- 
ing is  difficult.  The  oedema  itself  causes  no  fever  nor  cough. 
On  the  other  hand,  there  is  a  tormenting  sensation  of  insufficiency 
of  breath,  the  respiration  is  laborious,  inspiration  and  expiration 
are  both  noisy,  and  inspiration,  particularly,  is  long-drawn  and 
somewhat  whistling.    No  free  intervals  exist.    Auscultation  of 
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the  larynx  distinctly  indicates  a  hindrance  to  respiration  as  long 
'.as  the  disease  lasts. 

Whooping-cough  never  arises  suddenly,  but  always  has  a 
catarrhal  initial  stage  of  some  weeks  in  length.  The  paroxysm 
of  coughing  itself  is  not  sudden,  but  is  often  felt  by  the  child 
ten  minutes  in  advance.  It  is  characterized  by  a  succession  of 
•severe  coughs  following  one  another  rapidly,  which,  if  of  a  high 
r'-rade,  are  interrupted  by  long-drawn,  whistling  inspirations. 
lThe*paroxysm  lasts  from  a  few  seconds  to  several  minutes,  the 
[face  becoming  red  and  tui-gid.  The  younger  the  children  are,  the 
imore  likely  are  they  to  become  unconscious  during  the  attack, 
md  to  remain  so  even  for  a  few  minutes  afterwards.  Children, 
Liuring  the  first  years  of  life,  may  suddenly  peiish  at  the  height  of 
I  severe  paroxysm,  through  transudation  into  the  brain  and  the 
ventricles,  or  through  cerebral  apoplexy.  No  such  lasting  closure 
)f  the  glottis  takes  place  as  might  produce  suffocation.  No  fever 
.-s  connected  with  the  attacks.  The  intervals  are  perfectly  free  if 
:.he  disease  is  not  complicated  with  other  processes. 

In  adults,  spasm  of  the  glottis  can  only  be  confounded  with 
material  diseases  of  the  larynx,  such  as  ulcerations,  abscesses, 
liiseases  of  the  epiglottis,  oedema  of  the  glottis,  polypi  or  foreign 
)3odies  in  the  larynx.  More  careful  manual  examination,  the 
nse  of  the  laryngeal  mirror,  and  auscultation  of  the  larynx  must 
protect  us  against  all  error. 

Prognosis. 

Tills  is  variously  given  by  different  writers,  being  also  often 
»ased  upon  a  rather  indefinite  diagnosis.    Aside  from  this,  liow- 
!ver,  it  must  vary  according  to  the  age,  especially  as  between 
•hildren  and  adults,  and  according  to  the  intensity  of  the 
ittacks. 

Fu'st,  as  regards  the  age  of  childhood,  Ruehle  considers  the 
)rognosis,  in  individual  cases,  to  be  doubtful,  and  on  the  whole 
o  be  unfavorable.  Friedreich  designates  the  severe  forms  only 
Ls  being  doubtful.     According  to  Wunderlich,  about  one-third 


'f  all  those  attacked,  and  the  majority  of  those  visited  with 
evere  attacks,  die. 
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Bartliez  and  Rilliet  had     8  deaths  among  9  patients. 

Herard  "0  "  7  " 

Reid  "    115  "        289  " 

Lorent,  in  boys,  "     45  "        100  " 

"      in  girls,  "      32  "        100  " 

Salathe  "       2  <'  24  " 

Bonchut  declares  that  a  little  more  than  half  die,  and  Steiner 
is  of  the  opinion  that  the  great  majority  die. 

According  to  my  experience,  if  we  include  the  lightest  cases, 
which  we  certainly  should,  the  prognosis  is,  on  the  whole, 
favorable. 

The  best  prospect  is  afforded,  in  general,  by  those  cases, 
which  do  not  concern  too  young  children,  when  the  patients  are, 
on  the  whole,  vigorous,  when  the  attacks  are  weak  and  run  then- 
course  brietiy  and  without  general  convulsions,  especially  if  they 
consist  of  one  or  but  a  few  whistling  inspirations.  Furthermore, 
if  the  degree  of  cyanosis  is  slight,  consciousness  is  retained,  and 
the  intervals  between  the  paroxysms  are  quite  long.  Some 
writers  assert  that  paroxysms  which  last  over  two  minutes  ai-e 
fatal. 

In  individual  cases  the  prognosis  must  be  based  upon  the 
diseases  which  constitute  the  foundation  for  the  glottic  spasm. 
The  most  favorable  cases  are  those  in  which  it  is  developed  as 
the  result  of  rachitis.  If  the  strength  of  the  patient  is  to  any 
degree  sufficient,  if  one  is  able  to  change  the  conditions  of  life, 
especially  the  nourishment,  satisfactorily,  if  the  directions  given 
are  strictly  followed,  one  will  see  favorable  results  in  the  major- 
ity of  cases.  It  is  true  that  weeks  and  months  often  pass 
before  one  can  observe  any  material  change  for  the  better.  But 
there  are  also  cases  where  a  change  is  effected  pretty  soon,  espe- 
cially if  the  alteration  in  the  circumstances  of  life,  aided  by 
therapeutics,  has  been  very  radical. 

A  striking  example  of  this  may  be  reported  in  brief.  In  the  spring  of  1873  I 
was  called  to  a  country-seat.  It  was  said  that  the  son  of  the  ijroprietoi',  a  boy  ten 
months  old,  was  suffering  from  hydrocephalus  and  convulsive  attacks,  and  was 
becoming  idiotic.  The  father  of  the  proprietor,  his  mother,  and  one  sister  had  suf- 
fered from  mental  disease,  the  former  having  died  in  this  condition.  The  parents 
of  this  boy,  who  was  their  first  child,  were  slender  in  build  but  otherwise  healtby. 
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Examination  sliowed  that  the  child  was  suffering  from  rachitis,  which  was  in  every 
respect  highly  developed,  and  from  spasm  of  the  glottis,  which  was  not  rarely  asso- 
ciated with  general  convulsive  seizures.  The  laryngeal  cramps  were  capable  of 
being  called  forth  by  the  most  insignificant  causes,  were  only  of  short  duration,  but 
very  numerous.  The  child  had  had  a  wet-nm-se  up  to  its  fourth  month,  and  since 
than  had  been  fed  chiefly  on  articles  containing  flour.  ISTo  teeth  were  as  yet  devel- 
oped. In  addition  to  giving  cod-liver  oil,  iodide  of  iron,  baths  with  salt  and 
malt,  I  rigidly  jjrescribed  the  diet.  The  child  was  only  permitted  at  certain  regu- 
lar intervals,  to  be  fed  on  the  best  of  milk,  beef  liroth,  and  the  yolks  of  eggs.  Li 
fourteen  days  the  father  wrote  me  that  the  attacks  were  much  less  frequent  and 
weaker.  Six  weeks  later  he  brought  me  the  information,  jjersonally,  that  the 
S[)asm  had  entirely  disappeared.  When  the  child  was  a  year  old  he  had  cut  several 
teeth  without  any  trouble.  Since  that  time,  in  addition  to  his  other  diet,  I  have 
allowed  the  parents  to  give  him  good  meat.  The  child  walks  now,  is  strong,  and 
intellectually  as  well  developed  as  the  best  children  of  liis  age. 

As  soon,  in  sncli  cases,  as  the  appearance  of  rickets  gives 
way,  the  spasm  of  the  glottis  also  moderates,  and,  with  the  prog- 
ress toward  recovery,  naturally  disappears  much  earlier  than  the 
former. 

Scrofula,  which,  in  the  cases  belonging  here,  finds  its  expres- 
sion in  swelling  and  caseation  of  the  tracheal  glands,  renders  the 
prognosis  more  doubtful.  At  the  same  time  this  process,  too, 
may  recede,  though  in  the  minority  of  cases,  and  then  the  spasm 
of  the  glottis  dependent  on  it  will  disappear. 

Material  diseases  of  the  brain,  its  membranes,  and  the  medulla 
oblongata,  affect  the  prognosis  unfavorably,  and,  if  they  are 
incurable,  fatally. 

Those  cases  which  are  brought  about  by  means  of  reflex 
action  admit  of  a  favorable  prognosis  if  the  cause  can  be 
removed,  not  otherwise. 

Processes  which  are  capable  of  lowering  the  powers  of  the 
patient,  during  the  progress  of  spasm  of  the  glottis,  vitiate  the 
prognosis.  If  the  spasm  has  already  moderated,  or  is  in  the  act 
of  disappearing,  any  weakening  of  the  powers  may  increase  it 
again  or  call  it  forth  anew. 

All  complications  of  laryngeal  cramp,  which  have  been  spoken 
of  above,  and  which,  especially  by  other  writers,  have  been  ad- 
duced as  causes  thereof,  make  the  prognosis  more  unfavorable 
on  that  account,  and,  if  they  are  in/3urable,  generally  make  it 
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i'atal.  An  exception  to  this  is  found  in  acute  ijiliainmatiou  of 
the  lungs,  whicli  usually  effects  a  material  abatement  and  even 
complete  disappearance  of  the  laryngeal  cramp. 

On  the  whole,  the  affection  is  said  to  admit  of  a  more  favor- 
able prognosis  in  the  female  than  in  the  male. 

In  adults,  the  prognosis  depends  upon  the  pathological  con- 
dition of  the  organs  which  cause  the  spasm.  The  more  obstinate 
the  attacks  are,  and  the  more  they  remain  confined  to  the  larynx, 
the  more  doubtful  is  the  prognosis.  If  the  material  disturbances 
lying  at  the  foundation  are  incurable,  then  the  prognosis  for  the 
spasm  is  bad,  and  may,  under  some  cu-cumstances,  be  fatal;  if 
they  are  removable,  the  prognosis  is  favorable.  It  is  well,  how- 
ever, to  be  cautious  in  one' s  predictions.  Cases  have  terminated 
fatally  when  the  physicians  did  not  in  the  least  expect  it. 
Among  adults,  too,  the  female  sex  has  the  advantage  of  a  more 
favorable  prognosis,  because  the  sexual  system  plays  an  impor- 
tant role  ;  whereas  in  men  it  is  usually  a  question  of  some  severe 
organic  disease. 

Treatment. 

The  treatment  likewise  presents  different  features  according 
as  the  patients  are  children  or  adults.  Aside  from  this,  it  is  two- 
fold in  both  classes,  being  du-ected  both  against  the  conditions 
lying  at  the  foundation  of  the  spasm  and  against  the  attacks 
themselves.  Accordingly,  in  the  majority  of  cases  occurring  in 
children  we  have  to  combat  rachitis,  and,  in  the  next  largest 
number,  scrofula.  Little  children  should  be  kept  on  a  good  and 
adequate  supply  of  breast  milk.  If  this  is  impossible,  then  ass's 
milk  or  cow's  milk  should  be  given,  diluted  to  a  degree  propor- 
tionate to  the  age  of  the  child.  If  the  child  is  over  six  months 
of  age,  meat  broth  should  be  given,  besides  the  milk.  As  soon  as 
the  child  has  cut  some  incisor  teeth  in  both  jaws  it  should  have 
good,  underdone  meat,  finely  minced.  If  the  patient  is  very  poorly 
nourished,  some  yellow  of  egg  may  be  given  earlier.  Aside  from 
this,  the  administration  of  some  Hungarian  wine,  or  good  French 
ivA  wine,  is  to  be  recommended.  Until  the  period  of  life  ni 
which  children  are  subject  to  rachitis  is  passed,  they  should 
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rreceive  no  noiirisliment  containing  flour,  and  afterwards  rye- 
Ibread  only  in  ver}^  small  quantities.  Until  the  eighth  year  their 
imain  nourishment  should  consist  of  milk  and  meat. 

Children  should  not  be  kept  too  warm  in  bed  ;  after  they  are 
^s^x  months  old  they  should  be  laid  on  a  Arm  pillow  [or  mattrass], 
mot  filled  with  feathers,  and  should  be  washed  with  cold  water, 
llf  not  able  to  sit  up  alone,  they  should  not  be  propped  up 
iin  chairs  nor  carried  in  a  sitting  posture,  especially  not  if 
ttliey  are  rachitic,  because  in  this  way  slight  deviations  from 
tthe  normal  axis  of  the  spinal  column  may  be  favored,  and 
mew  occasion  thus  be  given  for  the  development  of  spasm  of 
tthe  glottis  through  hindrance  of  respiration.  Lying  down  is 
(of  no  sort  of  disadvantage  to  children  with  cranio  tabes.  All 
tthe  functions  of  the  body  are,  as  far  as  possible,  to  be  kept 
iin  order,  care  being  taken  to  prevent  constipation  or  diarrhoea, 
Iby  the  appropriate  means.  It  is  important  that  there  should  be 
jplenty  of  fresh  air  in  the  room,  and  that,  when  the  weatlier  is 
Lgood,  children  should  be  out-doors  as  much  as  possible.  All 
texternal  causes  which  might  excite  the  nervous  system  should 
Ibe  avoided  and  children  should  be  given  abundant  time  for 
ssleep. 

The  best  remedies  we  can  administer  against  rachitis  and 
fficrofula  are  cod- liver  oil,  syrup  of  the  iodide  of  iron,  and  baths 
(Containing  salt  and  malt.  I  have  never  seen  any  result  from  the 
[administration  of  preparations  of  lime  in  rachitis. 

If  distinct  organic  diseases  constitute  the  cause  of  spasm  of 
tthe  glottis,  or  complicate  it,  the  treatment  necessary  to  insure 
t  their  cure  must  be  adopted.  If  these  diseases  are  incurable,  we 
imust  endeavor  to  lessen  their  influence  on  the  production  of  the 
rspasm. 

Inasmuch  as  some  authors  regard  difficult  dentition  as  one  of 
tthe  causes  of  spasm  of  the  glottis.  West,  Bouchut,  Barthez  and 
IRilliet,  and  some  others,  have  advised  lancing  the  gums  under 
ithese  circumstances.  Many  others,  as  well  as  myself,  have 
mever  seen  any  result  from  this  operation,  either  in  this  or  any 
1  other  pathological  condition ;  consequently  I  can  in  no  wise  rec- 
lommend  it. 

Light  cases  receive  no  treatment,  partly  because  it  is  not 
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needed,  but  still  more  because,  owing  to  theii-  brevity,  it  is  im- 
j)ossible. 

If  the  attack  lasts  longer,  so  that  there  is  time  for  interfer- 
ence, the  lirst  thing  to  be  done  is  to  use  external  counter-irri- 
tants. Sinapisms  may  be  applied,  various  portions  of  the  body 
may  be  rubbed  with  spirits  of  mustard,  the  face  may  be  sprin- 
kled with  cold  water,  or  the  surface  of  the  body  may  be  rubbed 
Avith  it.  If  they  are  at  hand,  strong  liquor  ammonise  or  ether  may 
be  held  under  the  nose.  Simpson  proposed  the  inhalation  of 
chloroform,  which,  according  to  my  opinion  and  that  of  others, 
should  be  employed  with  great  caution,  notwithstanding  that 
Cox,  Smage,  and  West  claim  always  to  have  secured  prompt  i-e- 
sults,  and  never  to  have  seen  any  ill  effects  therefrom.  Perhaps 
hypodermic  injections  of  morphine  might  be  of  service.  Mayer, 
in  the  "  Petersburger  medicinische  Zeitschrif t, "  recommends 
subcutaneous  injections  of  atropine. 

If  the  cyanosis  assumes  a  higher  grade,  consciousness  is 
lost,  and  general  convulsive  attacks  set  in,  cold  aiiusions  over 
the  head  and  neck  must  be  used — the  best  way  of  giving  them 
being  with  the  patient  placed  in  a  full  warm  bath  of  from  90°  to 
95°  Falir.  If  there  is  not  enough  warm  water  at  hand  for  this,  he 
should  at  least  have  a  warm  foot-bath  at  the  same  time.  If  the 
patient  is  in  a  hospital  the  powerful  application  of  an  induction- 
current  to  the  phrenic  nerves  may  be  of  benefit.  Some  have 
advised  the  administration  of  an  emetic,  which  could  hardly 
be  taken  during  a  severe  attack.  If  it  is  desired  to  try  this, 
which  is  somewhat  hazardous,  a  hypodermic  injection  of  a  solu- 
tion of  apomorphine  should  be  used,  which,  if  made  strong 
enough,  is  likely  to  act  promptly  and  effectively.  If  the  mouth 
is  open,  the  attempt  may  be  made  to  excite  vomiting  by  ticMing 
the  pharynx  and  root  of  the  tongue. 

If  the  cyanosis  remains  of  a  high  grade,  unconsciousness 
continues,  and  the  spasm  of  the  glottis  remains  of  the  same 
intensity,  one  may  be  forced,  iu  very  vigorous,  full-blooded 
children,  to  moderate  the  passive  hypersemia  of  the  brain  and 
its  membranes  by  the  application  of  leeches.  This  necessity, 
however,  will  only  arise  in  the  rarest  cases,  and  the  abstrac- 
tion of  blood  always  remains  a  doubtful  measure,  as  well 
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with  i-eference  to  the  attack  as  to  the  further  course  of  the 
disease. 

Marshall  Hall,  Friedreich,  Wunderlich,  and  others  recom- 
mend tracheotomy,  in  the  extremest  emergency,  when  suffocation 
is  threatening.  Aside  from  the  fact  that,  unless  the  patient  haj)- 
pens  to  be  in  a  hospital,  this  operation  cannot  always  be  per- 
formed quickly  enough,  I  have  never  yet  learned  of  any  favor- 
able result  that  has  followed  it  in  spasm  of  the  glottis. 

As  respiration  is  always  less  free,  more  shallow  ajid  rapid, 
when  the  patient  is  lying  down  than  when  the  back  of  the  thorax 
experiences  no  pressure,  the  paroxysms  can  be  made  easier  by 
raising  the  patient  up  at  once. 

The  use  of  certain  medicaments  during  the  attack  has  been 
recommended,  provided  the  spasm  is  not  so  extreme  that  patients 
cannot  swallow  or  that  consciousness  is  lost.  But  as  the  great 
majority  of  laryngeal  cramps  are  light,  it  may  well  be  practi- 
cable to  give  internal  remedies.  The  principal  ones  of  value  are 
musk  and  castor  in  sufficient  doses.  No  rapid  results  can  be 
expected  from  any  other  agents.  Perhaps  an  enema  of  asa- 
fcetida  or  tobacco  may  be  useful. 

During  the  intervals  all  possible  remedies  have  been  brought 
into  the  field  against  tliis  disease.  The  preparations  of  zinc, 
especially  the  cyanide,  with  or  without  calomel,  have  been  lauded 
by  a  good  many,  especially  by  Pagenstecher.  Other  have  rec- 
ommended the  preparations  of  copper,  nitrate  of  silver  (Heer), 
opium,  morphine,  digitalis,  cherry-laurel  water,  hydrocyanic 
acid  (Caspari),  asafoetida,  internally  or  in  enema  (Romberg), 
extract  of  belladonna  (Stark),  extract  of  artemisia  (Pfeufer), 
extract  of  lactucarium,  bromide  of  potassium  (Fingerhutli), 
tincture  of  cannabis  indica  (Bouchut),  chloride  of  gold  (Wendt), 
electro-magnetic  treatment  (M.  Meyer),  enemas  of  tobacco,  etc. 

Most  of  these  remedies  may  unquestionably  be  passed  over 
in  silence.  We  may  perhaps  except  asafcBtida.,  large  doses  of 
bromide  of  potassium,  which  must  be  used  long  and  contin- 
uously, and  nicotiana,  which  remedies  are  capable  of  decidedly 
moderating  the  irritability  of  the  nervous  system. 

The  most  effective  remedy  is  undoubtedly  musk,  which  was 
proposed  and  used  by  Reid,  and  has  been  warmly  recom- 
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mended  by  many  others,  especially  by  Salathe.  I  rank  castor 
next  to  tliis  for  very  full-blooded  children.  I  have  obtained 
very  good  results  from  both  drugs,  particularly  very  material 
weakening  of  the  attacks. 

Of  late  chloral  hydrate  has  been  recommended  by  various 
parties.  Kehn  narrates  a  case  in  which  he  could  demonstrate  an 
abatement  of  the  spasm  in  frequency  and  severity  after  the  use 
of  chloral  for  three  days.  Twelve  days  after  beginning  its  use 
no  more  characteristic  paroxysms  occurred.  During  the  suc- 
ceeding days  and  weeks  occasional,  quite  light  manifestations 
appeared  now  and  then.  Others  have  seen  no  results  from  the 
use  of  this  remedy 

I  consider  applications  of  croton-oil  in  the  neighborhood  of 
the  larynx,  the  use  of  blisters,  either  alone  or  with  the  simul- 
taneous use  of  morphine,  iodide  of  potassium,  externally,  or 
tincture  of  iodine,  all  to  be  supeiHuous.  The  results  of  employ- 
ing the  gray  oxide  of  mercury  ointment  are  injurious. 

It  is  a  matter  of  importance  to  improve  the  strength  ;  we  must 
not  fail,  in  addition  to  appropriate  nourishing  diet,  to  administer 
iron,  if  the  digestion  will  bear  it,  and  especially  quinine.  These 
remedies  may  be  continued  with  advantage  for  some  time  after 
the  removal  of  the  disease. 

If  patients  live  in  a  city,  great  advantage  will  be  obtained 
from  removal  into  pure,  healthy  country  air.  A  material  abate- 
ment, and  even  the  sudden  disappearance  of  the  spasm,  has 
often  been  observed  as  the  result  of  this  change.  Aside  from 
this,  all  the  exciting  causes  which  were  spoken  of  above  as  capa- 
ble of  calling  forth  the  cramp  anew  must  be  avoided.  Among 
these  are  taking  cold,  errors  in  diet,  emotional  disturbances, 
sudden  movements  of  the  body.  Children  should  not  be  awak- 
ened from  sleep,  and  should  not  be  allowed  to  take  any  nourish- 
ment soon  after  the  attack,  because  a  new  paroxysm  may  easily 
be  called  forth,  partly  through  the  act  of  swallowing,  and  partly 
because,  under  the  circumstances,  some  of  the  matters  swallowed 
may  pass  into  the  larynx. 

Daily  hike- warm  baths  have  a  beneficial  effect. 

In  adults — aside  from  sudden  attacks  of  spasm  of  the  glottis, 
the  result  of  foreign  bodies  in  the  larynx  or  oesophagus,  which 
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must  be  extracted  as  soon  as  possible,  and  polypi,  wbicli  should 
be  removed  without  delay — therapeutic  interference  is  to  be 
adapted  to  the  physical  constitution  of  the  patient.  In  full- 
blooded  individuals  we  must  insure  copious  stools  and  provide 
mild,  unirritating  diet.  If  laryngeal  cramp  occurs  after  the 
sudden  failure  of  the  menses,  a  local  abstraction  of  blood  must 
be  undertaken.  In  weakly  persons  the  strength  must  be  built 
up  by  good  diet,  iron,  quinine,  and  malt  or  steel  baths. 

Above  all,  the  causes  of  the  cramp  must  be  accurately  deter- 
mined, and  the  appropriate  treatment  to  combat  them  must  be 
adopted.  In  moderate  attacks  no  interference  need  be  under- 
taken. In  severer  ones  the  same  means  are  applied,  in  the  same 
way  as  in  children.  Here,  too,  tracheotomy  is  recommended, 
and  indeed  its  early  employment  is  advised.  Wunderlich  and 
others  claim  to  have  seen  good  results  from  the  abstraction  of 
blood  in  the  region  of  the  larynx.  During  the  intervals  the 
entire  host  of  an ti- spasmodic  and  tranquillizing  agents  which  are 
prescribed  during  the  age  of  childhood  are  also  recommended,  as 
well  as  the  proper  regula  tion  of  all  the  conditions  of  a  person' s 
living.  Among  adults,  too,  our  main  reliance  will  have  to  be  on 
asafoetida,  bromide  of  potassium,  musk,  and  castor.  Some 
advise  external  local  irritants  in  the  region  of  the  larynx,  for 
instance,  blisters,  croton-oil,  veratrine  ointment,  or  even  moxas 
and  setons. 

If  the  causes  of  the  spasm  are  incurable,  we  are  restricted  to 
rendering  the  attacks  as  mild  as  may  be,  and  to  making  the 
general  condition  of  the  patient  as  endurable  as  possible. 
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ach, 2T8  ;  of  intestinal  catarrh,  365 ;  of  intestinal 
parasites,  671,  690 ;  of  intussusception  of  intes- 
tines, 614 ;  of  laryngitis  phlegmonosa,  796  ;  of 
neoplasms  of  larynx,  882 ;  of  papilloma  of  larynx, 
883 ;  of  paralysis  of  posterior  crico-arytfenoidei 
muscles,  967 ;  of  perichondritis  Inryngea,  816 ; 
of  twisting  of  intestines,  604  ;  of  ulcer  of  stomach, 
203  ;  in  frequency  of  the  ascaris  lumbricoides,  7-37  ; 
in  obstruction  of  intestines  by  gnll  stones,  570 ;  in 
Bpa.sm  of  glottis,  994 ;  in  strangulation  of  intes- 
tines by  false  peritoneal  ligaments,  531 ;  in  syphi- 
lis of  larynx,  862. 

Air,  insufflation  of,  in  invaginations  of  intestines,  057. 

Air,  mountaui,  in  intestinal  catarrh,  389. 

Aix  la  Chapcllc,  waters  of,  in  chronic  catarrh  of  lower 
pharynx,  62. 

Albers,  577,  615,  842,  880,  901. 

Alberii,  481. 

Alcoholic  fermentation  In  chronic  gastritis,  171. 
Alcoholism  in  etiology  of  chronic  gastritis,  167. 
Alibort,  483. 


Alkalescence  of  wall  of  stomach,  diminished,  in  eti- 
ology of  ulcer  of  stomach,  199. 
Allingham,  665. 
Althaus,  909. 

Alum  in  chronic  catarrh  of  lower  pharynx,  Rl ;  in 
chronic  retro-nasal  catarrh,  56 ;  in  hemorrhage  of 
stomach,  290  ;  in  intestinal  catarrh,  388;  in  laryn- 
gitis phlegmonosa,  812  ;  in  pharyngeal  phlegmon, 
66 ;  in  phthisis  of  larynx,  850  ;  in  syphilis  of  naso- 
pharyngeal cavity,  SO. 

Amenorrhcea  in  ulcer  of  stomach,  211. 

Ammonia  in  hemorrhage  of  stomach,  292. 

Ammonia,  muriate  of,  in  acute  catarrh  of  lower 
pharynx,  59 ;  in  chronic  retro-nasal  catarrh,  56. 

Amussat,  442,  525. 

Anaemia  due  to  the  anehylostomum  duodenale,  781 ; 
in  etiology  of  chronic  gastriti-s,  107  ;  of  gastric 
catarrh,  137;  of  papilloma  of  larynx,  883;  In 
occlusion  of  intestines,  499 ;  of  larynx  in  phthisis, 
844. 

Anatomy  of  intestines,  340  ;  of  naso-pharyngeal  cav- 
ity, 6 ;  of  stomach,  112. 
Andral,  154,  197,  842. 
Andry,  105. 

Aneurism  in  etiology  of  intestinal  hemorrhage,  444. 

Annesley,  585,  616,  628. 

Anus,  congenital  occlusion  of,  485. 

Apomorphia  in  chronic  gastritis,  183 ;  in  gastralgia, 
305 ;  in  spasm  of  the  glottis,  1022. 

Appetite,  changes  in,  owing  to  the  ascaris  lumbricoi- 
des, 738 ;  in  acute  gastritis,  139 ;  in  cancer  of 
stomach,  240  ;  in  chronic  gastritis,  169 ;  in  dila- 
tation of  stomach,  317. 

Aretajus,  643. 

Aristolochia  bractcata  in  treatment  of  the  ascaris 

lumbricoides,  749. 
Aristotle,  669. 
Arnold,  9. 
Aronssohn,  742. 
Arsenic  in  gastralgia,  .307. 

Arteries,  diseases  of,  in  etiology  of  ulcer  of  stomach, 

199;  of  hiBmatemesis  in  ulcer  of  stomach,  209. 
Arthritis  in  etiology  of  gastralgia,  299. 
Asafoetida  in  spasm  of  the  glottis,  1023. 
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Ascites  due  to  the  anchyloatomum  duodcnalc,  784. 
Aap,  408,  491). 

Aspiration  in  Btrangnlation  of  Intestines,  G50. 
Astringents  in  intePtiniil  catnrrli,  388 ;  iu  laryngitis 

plilegmonosa,  812 ;   in  pericliondritis  laryngea, 

829 ;  in  phtliisis  o£  larynx,  850. 
Asverus,  15G. 

Atropine  in  euteralgia,  469 ;  In  spasm  of  ttio  glottis, 

1022. 
Auerbach,  343,  34(i. 
Autreoht,  406. 

Auscultation  in  constrictions  of  intestines,  516 ;  in 
dilatation  of  Btomaoii,  320 ;  in  occlusions  of  tlie 
intestines,  504. 

Auspitz,  852. 

Autenreith,  226. 

Auvray,  155. 

Bakumlek,  945,  948,  950,  952. 

BaiUie,  Matthew,  193,  238,  311,  431,  481. 

Ballonius,  481. 

Bamberger,  59,  05,  205,  212,  254,  261,  278,  300,  320, 

383,  41.3,  419,  433,  445,  448,  466. 
Barbette,  481. 
Bard,  106. 
Eardeleben,  106. 
Earlier,  413. 
Barrie,  052. 

Barthez,  59,  991,  993,  994,  995,  1013,  1018,  1021. 
Bartholinus,  481. 

Baths  in  chronic  gastritis,  180,  191 ;  in  spasm  of  the 
glottis,  1022;  cold,  in  hyi5er;B3thesia  of  larynx, 
9.32;  hot,  in  sporadic  cholera,  132;  warm,  in 
strangulation  o£  intestines,  654. 

Bauer,  586. 

Bauhinus,  154. 

Bayer,  444. 

Bayle,  792. 

Beaumont,  120, 131,  134,  139,  187. 
Bedall,  701. 

Beduar,  990,  100.3,  1013. 

Beef,  solution  of,  in  ulcer  of  stomach,  219, 

Beime,  0.,  523. 

Belladonna  in  cancer  of  stomach,  254 ;  in  intestinal 

catarrh,  390. 
Bellingham,  751,  774. 
Belloc,  842. 
van  Beneden,  712. 
Benedikt,  981. 
Benivenius,  481. 
Benoit,  659. 

Benzine  in  treatment  of  the  anohylostomum  duode- 
nale,  787;  in  cancer  of  stomach,  255;  in  chronic 
gastritis,  131  ;  in  sporadic  cholera,  151 ;  iu  tape- 
worm, 702. 

Bcrger,  805,  B52. 


Bernard,  37, 125. 
Bernhard,  914. 
Bernstein,  498. 

Bertrich,  mineral  waters  of,  In  vUoor  of  stomach  222 
Beschorner,  911. 
Botz,  490. 
Bevan,  66. 

von  Bezold,  409,  498,  649. 

Bidder,  2;j. 

Biermer,  786,  970. 

Biesiadecki,  545. 

Bile,  action  of,  in  digestion,  849. 

Bilharz,  670,  722,  729,  776, 778,  779, 

Billroth,  600,  912,  936. 

Binz,  274. 

Bird,  177. 

Bischoff,  587,  914. 

Bismuth,  in  chronic  gastritis,  191 ;  In  gastralgia  307* 

in  ulcer  of  stomach,  225'. 
Bitters  in  chronic  gastritis,  188. 
Blach,  G52. 
Blache,  991. 

Bladder,  affection  of,  in  cancer  of  stomach,  235 ;  in 

etiology  of  gastralgia,  297. 
Blanc,  H.,  689. 
Blandin,  909. 
Blankard,  481. 
Blasius,  481. 
Blegny,  481. 
Bloebaum,  469,  649. 

Blood  in  stools  in  intestinal  catarrh,  369 ;  in  vomit  in 
cancer  of  stomach,  240. 

Blood-letting  in  laryngitis  phlegmonosa,  812;  in  peri- 
chondritis laryngea,  828 ;  in  spasm  of  the  glollis, 
1022. 

Blood-ves.seIs  of  large  intestine,  348 ;  of  naso  pharyh- 
geal  cavity,  9;  of  small  intestine,  346;  of  stom- 
ach, changes  in,  in  etiology  of  chronic  gastritis, 
167 ;  disease  of,  in  etiology  of  Intestinal  hemor- 
rhage, 444,  446. 

Blumenthal,  317. 

Bochdalek,  472,  555. 

de  la  Boe,  Sylvius,  644. 

Boeck,  105,  856. 

Boens,  377. 

Boerhaave,  119, 13.3,  2.37.  481,  483,  801. 

Boettcher,  A.,  203. 

Bollinger,  409,  858,  859. 

Bonet,  154,  310. 

Bonetus,  481. 

Bonnet,  481. 

Bontamper,  Peter,  398, 

Boon,  2S2. 

Borel,  P.,  154. 

Borelli.  028. 

Bose,  941. 
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i.isensell,  820. 
'•  .ttcher,  795. 
ttoui,  912. 

r/.en,  climate  of,  in  phthisis  of  larynx,  650. 
uohiit,  37S,  991,  993,  IMS,  1021. 
iiillaud,  T!)2. 
■iiley,  <109. 
urdoii,  360,  440. 
yer,  059. 
;raillet,  304. 

jiain,  affections  of,  in  relation  to  softening  of  stom- 
ach, 268;  affection  of  meninges  of,  due  to  the 
anchylostomum  duodenale,  784;  changes  in,  in 
spasm  of  glottis,  1012  ;  diseases  of,  in  etiology  of 
gastralgia,  297 ;  symptoms  in  occlusion  of  in- 
testines, 500. 

•imbilla,  481. 

.^uers,  880,  911. 

aune,  13,  340. 

eath,  foul,  in  acute  gastritis,  140. 
^mser,  G77,  086,  091,  710,  717,  721,  759,  707,  770. 
tonnean,  993. 
right,  008. 

Jright's  disease  of  kidneys  in  etiology  of  chronic  gas- 
tritis, 167. 

, .  Brinton,  155,  106,  194,  195,  203,  205,  206,  207,  212,  234, 
235,  237,  239,  240,  241,  242,  244,  247,  261,  497,  625, 
639. 

BBrittan,  675. 

BBroussais,  133,  .357. 

BBriicke,  124,  127,  187,  353. 

WJmneau,  741. 

nron  Bnmn,  Conrad,  398. 

won  Bnins,  13,  104,  830,  875,  880,  888,  889,  890,  891, 

905,  907,  908,  009,  977,  981. 
BBryant,  605. 
I  Bryk,  75. 
FBuchanan,  661. 
IiBiichner,  577. 
I'Buck,  Gurdon,  880. 
IBudd,  075,  795. 
I  Buhl,  274,  843. 
IBuonazolius,  481. 

Burkart,  126. 

Burns,  Allan,  258. 

i  Bams  in  etiology  of  intestinal  catarrh,  364  ;  of  Intes- 
tinal hemorrhage,  444 ;  o£  ulcer  o£  stomach,  204. 
IBnrscrius,  481. 
!  Busch,  \V.,  102,  351. 
Busk,  728. 

i  Butyric  acid  in  vomited  matters  in  chronic  gastritis, 
170. 

'  Cachexia  in  cancer  of  intestines,  438 ;  in  cancer  of 
stomach,  3.38. 
Cadge,  523. 


Caecum,  pathology  of  ulcers  in,  400. 
Calamus  in  chronic  gastritis,  188. 
(Jaliburces,  457. 
Callaway,  (105. 
Callisen,  442,  481. 
Callow,  159,  162. 

Calomel  in  treatment  of  the  anchylostomum  duode- 
nale, 787  ;  of  the  ascaris  lumbricoides,  749 ;  of 
sporadic  cholera,  151 ;  of  syphilis  in  naso-pharyn- 
geal  cavity,  80. 

Cameron,  806. 

Camphor  in  sporadic  cholera,  152. 

Cancer,  a  complication  of  ulcer  of  stomach,  197 ;  in 
etiology  of  chronic  gastritis,  1G7;  of  intestinal 
hemorrhage,  440 ;  of  rupture  of  stomach,  337 ; 
particles  of,  in  vomit  in  cancer  of  stomach,  241. 

Oanstatt,  148,  327,  a34. 

Carbolic  acid  in  croupous  and  diphtheritic  inflamma- 
tion of  pharynx,  73 ;  in  glanders  of  larynx,  800. 

Carbonated  drinks  in  cancer  of  stomach,  254. 

Cardialgia  in  entoralgia,  403 ;  in  ulcer  of  stomach, 
213. 

Carlsbad,  waters  of,  in  chronic  gastritis,  189,  189,  191 ; 
in  dilatation  of  stomach,  339 ;  in  intestinal  ca- 
tarrh, 389 ;  in  ulcer  of  stomach,  222. 

Carminatives  in  enteralgia,  468. 

Cartesius,  482. 

Caspari,  991. 

Castile  soap,  enemata  of  solution  of,  in  treatment  of 
the  oxyuris  vermicularis,  708. 

Castor  in  spasm  of  the  glottis,  1024 . 

Catarrh  in  phthisis  of  larynx,  845 ;  in  spasm  of  glot- 
tis, 1013 ;  in  sj-philis  of  larynx,  864  ;  in  etiology  of 
fibroma  of  larynx,  885  ;  of  habitual  constipation, 
595 ;  of  neoplasms  of  laryn.x,  884  ;  of  papilloma  of 
larynx,  883. 

Catching  cold  in  etiology  of  acute  gastritis,  138 ;  of 
enteralgia,  461  ;  of  intestinal  catarrh,  304 ;  of  in- 
testinal catarrh  in  the  young,  378. 

Catechu  in  intestinal  catarrh,  389. 

Cathartics  in  acute  gastritis,  143 ;  in  chronic  gastri- 
tis, 182, 191 ;  in  dilatation  of  stomach,  .332 ;  in  en- 
teralgin ,  407 ;  in  gastralgia,  .300 ;  m  intestinal 
catarrh,  385 ;  in  laryngitis  phlcgmonosa,  812 ;  in 
strangulation  of  intestines,  048 ;  in  etiology  of 
enteralgia,  401. 

Causit,  881,  883. 

Cauterizations  in  lupus  of  larynx,  855 ;  in  etiology  of 

laryngitis  phlcgmonosa,  793. 
Cazin,  059. 

Celsus,  133,  193,  386,  397,  643,  609. 
Cetraria  in  chronic  gastritis,  188. 
Chairou,  922. 
Chambers,  196. 

Champagne  in  cancer  o£  stomach,  854. 
Ohaptal,  481. 
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Chnrconl  in  cnncor  of  stomach,  26S. 
Charcot,  911. 
Chnuvenu,  400. 

Chomiciil  ohaiigps  In  contents  of  stomach  in  chronic 
gastritis,  170 ;  in  etiology  of  ulcor  of  stomach, 
198. 

Chloral  hydrate  in  spasm  of  the  glottis,  1024. 
Chloroform,  application  of,  in  hyporsestheaia  of  lar- 
ynx, 0!J2. 

Chlorosis  in  etiology  of  chronic  gastritis,  167  ;  of  gas- 
tralgia,  298 ;  of  hemorrhage  of  stomach,  275  ;  of 
papilloma  of  larynx,  883. 

Chomel,  575. 

Chromic  acid  in  hyperplastic  catarrh  of  naso-pharyn- 

geal  cavity,  95 ;  in  tumors  of  larynx,  906. 
Cicatrix  following  ulcer  of  stomach,  213. 
Circulation,  derangements  of,  in  etiology  of  ulcer  of 

stomach,  199 ;  disturbances  of,  due  to  the  anchy- 

lostomum  duodenale,  782. 
Circulatory  apparatus,  diseases  of,  as  compUcations 

of  ulcer  of  stomach,  197. 
Clar,  990. 
Clare,  432. 
Clarke,  John,  993. 
Clauss,  IGO,  406. 
Closs,  717. 

Cobbold,  706,  710,  717,  752,  774. 
Cobelli,  118. 

Cod-liver  oil  in  lupus  of  larynx,  855. 
Coffee  in  etiology  of  gastralgia,  297. 
Cohn,  455. 

Cohuheim,  167,  272,  275,  363,  447. 

Cold,  application  of,  in  cancer  of  stomach,  254 ;  in 
gastralgia,  306  ;  in  hemorrhage  of  stomach,  291 ; 
in  hyperEBSthesia  of  larynx,  932;  in  intestinal 
catarrh,  390 ;  in  perlohondritls  loryngea,  828 ;  in 
pharyngeal  phlegmon,  66 ;  in  phthisis  ot  larynx, 
850 ;  in  spasm  of  the  glottis,  1022. 

Colic  in  intussusception  of  intestiues,  619,  623. 

Colin,  461,  464. 

Collapse  in  occlusion  of  intestines,  498. 
ColUns,  485. 

Colocynth  in  dilatation  of  stomach,  332. 

Colon,  affection  of,  in  cancer  of  stomach,  234  ;  anom- 
alies ot  dimensions  and  formation  of,  in  etiology 
of  habitual  constipation,  GOl ;  congenital  occlu- 
sion of,  485  ;  perforation  into,  in  cancer  of  stom- 
ach, 245. 

Colotomy  in  cancer  of  intestines,  442. 

Columbo  in  chronic  gastritis,  188;  in  intestinal 
catarrh,  389. 

Columbus,  Rcaldus,  481. 

Condylomata  in  syphilis  of  larynx,  805. 

Constipation  in  cancer  of  intestines,  037 ;  in  cancer 
of  stomach,  241 ;  in  chronic  gastritis,  176  ;  in 
constrictions  of  intestines,  510  ;  in  dilatation  of 


Btomaoh,  818  ;  in  enteralgia,  403 ;  in  gastriu. 
140 ;  In  intestinal  ulcers,  411 ;  in  ulcer  of  gton. 
aoh,  210 ;  in  etiology  of  entcralgia,  400 ;  of  inie^ 
tinal  hemorrhage,  440. 
Constitution,  Individual,  in  etiology  of  nicer  of  Btom 
ach,  204. 

Constric  tions,  Occluglons,  and  Displace- 
mcnts  of  the    Intestincg,  477;  jjjjj. 

oaraphy,  477;  introduction  and  htuoru,  479- 
classification,  485 ;  congenital  forms,  AKi ;  ana- 
tomical  causes,  486;  a7iatomlco-prit/iolvgtcul 
changes  in  general,  488 ;  pathology  of  occlusions 
493;  symptomatulogi/,  493;  i)ain  and  vomiting 
494;  constipation  and  diarrhoea,  497;  collapse, 
498 ;  ana;raia,  pulse,  and  temperature  of  body, 
499 ;  anuria  and  oligtiria,  500 ;  brain  ej-mptomn, 
600 ;  symptoms  furnished  by  examination  of 
abdomen,  501;  dlagnoKls,  .504;  terminations 
duration,  and  prognosis,  508 ;  pattiologi/  of  con- 
strictions, 511 ;  svmptomatoloo!/,  511 ;  meteorian, 
613 ;  conspiouousness  of  outlines  of  intestines, 
514 ;  constipation  and  diarrhoea,  616 ;  general 
bodily  health,  517  ;  termi)iatl07is,  duration,  and 
prognosis,  517 ;  diagnosis,  521 ;  examination  of 
rectum,  522. 

INTEHNAL  Straitgdlatioii,  526;  Strangulation  ig' 
peritoneal  false  ligaments,  520 ;  strangulation 
under  the  false  ligament,  526 ;  strangulation  by 
simple  loops  or  nooses,  527 ;  strangulation  by 
formation  of  a  simple  knot,  528 ;  by  button  hole- 
formations,  529 ;  by  acute  kinking  caused  by 
traction,  530  ;  strangulation  by  the  omentum, 
633  ;  by  omental  ligaments,  533  ;  by  slits  in  the 
omentum,  533 ;  strangulation  by  the  mesentery, 
634 ;  by  slits  and  holes,  534 ;  under  a  tense  and 
fixed  mesenterial  band,  534 ;  strangulation  in 
silts  and  holes  in  different  organs  and  parts  of 
organs,  535 ;  strangulation  by  divertlcles,  535 ; 
anatomy,  535 ;  strangulation  under  the  diverticle, 
538 ;  by  loops  and  knots,  538 ;  by  occlusion  at 
point  of  origin  of  diverticle,  539 ;  by  diverticular 
knots,  639 ;  strangulation  by  the  appendix  vermt- 
formis,  540 ;  stra^igulatlon  by  internal  hernia, 
611 ;  definition,  541 ;  external  hernias  resembling 
internal,  5-12 ;  hernia  retro-peritonealis  anterior, 
543 ;  hernia  duodenojejunalis,  546 ;  anatomy, 
546 ;  hernias  in  neighborhood  of  the  csecura,  549; 
hernia  intersigmoidea  ;  551 ;  hernia  intro  epiplo- 
icn,  552 ;  hernia  ligamenti  uteri  lati,  5.';2 ;  hernia 
foraminisWinslowii,  552 ;  hernia  diaphragmatica, 
563;  anatomy,  553;  etiology,  556:  course,  ter- 
minations, symptoms,  and  diagnosis,  5,57; 
twisting,  knotting,  and  compression,  501 ;  anato- 
my, 501 ;  knotting,  667 ;  kinking,  569 ;  compres- 
sion, 570 ;  obstruction  by  gall-stones,  573 ;  ob- 
struction by  intestinal  stones,  577 ;  obstruction 
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foreign  bodies,  580 ;  occluston  hy  mcaset  of 
fceces,  conditional  upon  fiabiiital  constipation, 
6S3  ;  paralysis  of  muscular  wall,  584 ;  etiology  of 
habitual  constipation,  5S7;  intussusception,  in- 
vagination, 610  ;  pathological  anatomy,  610 ;  eti- 
ology and  pathogenesis,  615  ;  symptoms,  course, 
and  duration,  (il'J;  differential  diagnosis  oj  the 
different  kinds  of  occlusion  of  the  intestines,  624. 
CossTBioTioNS  OF  THE  INTESTINES,  6i!8 ;  Cicatri- 
cial stenoses,  628;  stenoses  caused  by  chronic 
peritonitis,  630 ;  constrictions  by  7ieoplasms, 
633  ;  cancer,  6:35 ;  varieties,  635  ;  symptomatolo- 
gy, diagnosis,  636  ;  statistics  of  occlusions  and 
constrictions,  639;  treatment  of  occlusions  and 
constrictioris,  642 ;  its  history,  643 ;  present 
treatment,  645 ;  strangulation,  645 ;  invagination, 
666 ;  operative  measures,  658. 
Conta,  674. 

Convulsions  in  enteralgio,  463. 

Cooper,  T74. 

Cooper,  Astley,  546,  879. 

Cooper,  Henry,  659. 

Copper  in  etiology  of  enteralgia,  461. 

Coprostnsis  in  etiology  of  habitual  constipation,  600. 

Cornil,  232,  901. 

Corpulence,  appearance  of,  in  dilatation  of  stomach, 

310. 
Corrigan,  091. 

Corrosive  sublimate  in  syphilis  of  larynx,  875;  of 

naso'-pharyngeal  space,  86. 
Cough  in  hj-persEsthesia  of  larynx,  931 ;  in  papilloma 

of  larynx,  884;  in  perichondritis  laryngca,  818; 

in  phthisis  of  larynx,  846 ;  in  syphilis  of  larynx, 

867. 

Counter-irritants  in  spasm  of  tho  glottis,  1022. 
Covillard,  655. 
Cox,  1022. 
Coze,  510. 

Creosote  in  cancer  of  stomach,  255 ;  in  chronic  gas- 
tritis, 481 ;  in  sporadic  cholera,  151. 
Cruse,  674. 

Cruveilhior,  154,  193,  194,  195,  206,  219,  259,  495,  555, 

607,  013,  624,  654,  787,  798,  799,  800,  834. 
CuUen,  483. 
CuUingworth,  710,  717. 
Condnrango  in  cancer  of  stomach,  252. 
Curling,  309,  442,  605. 

Cyst  formations  in  naso-pharyngeal  cavity,  40. 

Czermak,  12,  90. 

Czemy,  184,  293,  354,  912. 

Da  Costa,  309. 
Danicllscn,  856. 

Davaine,  679,  6S2,  723,  732.  736,  742,  743,  747,  764. 
Debcy,  674. 

De  Hai-n,  481,  496,  509,  601,  019,  046,  651. 


De  la  Peyronie,  481. 
Delaportc,  661,  605. 
Dcmarquai,  659. 
Dfimarquay,  890. 

Derivatives  in  laryngitis  phlegmonosa,  812  :  in  peri- 
chondritis laryngea,  828 ;  in  phthisis  of  larynx, 
850. 

Dexpers,  536. 

Diagnosis.   See  diiferent  diseases. 

Diaphoretics  n  acute  gastritis,  146 ;  in  cancer  of 
stomach,  256 ;  in  enteralgia,  468 ;  in  intestinal 
catarrh,  387;  in  laryngitis  phlegmonosa,  812; 
in  paralyses  of  larynx,  977. 

Diaphragm,  perforation  of,  following  ulcer  of  stom- 
ach, 197. 

Diarrhoea  in  cancer  of  intestines,  637 ;  in  cancer  of 
stomach,  241 ;  in  chronic  gastritis,  176 ;  in  con- 
strictions of  intestines,  516 ;  in  gastritis,  140 ;  in 
gastritis  phlegmonosa,  161 ;  in  intestinal  catarrh, 
366 ;  in  intestinal  ulcers,  411 ;  in  intussnsception 
of  intestines,  019 ;  in  twisting  of  intestines,  504. 

le  Dibcrder,  284. 

Dieffenbach,  442. 

Diemerbroeck,  313,  483. 

Diet  in  acute  gastritis,  143 ;  in  cancer  of  stomach, 
253 ;  in  chronic  gastritis,  184 ;  in  dilatation  of 
stomach,  320  ;  in  intestinal  catarrh,  .384 ;  in  spo- 
radic cholera,  152;  in  ulcer  of  stomach,  219; 
change  of,  in  etiology  of  intestinal  catarrh  in  the 
young,  378. 

Dieulafoy,  659. 

Digestive  symptoms  due  to  the  nnchylostomum  duo- 
denale,  782. 

Digital  examination  in  laryngitis  phlegmonosa,  808. 
Digitalis  in  chronic  gostritis,  180  ;  in  hemorrhage  of 
stomach,  290. 

Dilatation  in  stenosis  of  larynx  following  perichon- 
dritis, 829;  in  syphilis  of  larynx,  875;  in  etiology 
of  rupture  of  stomach,  337. 

Diodes,  644. 

Diphtheria  in  etiology  of  anesthesia  of  laryngeal 
mucous  membrane,  922;  of  laryngitis  phlegmo- 
nosa, 793 ;  of  paralysis  of  parts  of  larynx  supplied 
by  superior  laryngeal  nerve,  938. 

Dinif,  390. 

Displacements  of  intestines.    See  Constrictions. 
Distention  in  etiology  of  rupture  of  stomach,  338. 
Dittrich,  154,  150,  196,  212,  235,  2.36,  247,  472,  816, 
829,  873. 

Diuretics  in  cancer  of  stomach,  256, 

Diversus,  Petrus  Salius,  481. 

Dolaeus,  483. 

Dolbean,  659. 

Donatus,  481. 

Donders,  594,  654. 

During,  805. 
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Douche,  nnBftl,  in  clifioasos  of  nnso-pharyngeal  cavity, 

S7,  49,  55,  72,  80. 
Dropsy  in  cancer  of  stomach,  S38. 
Diibini,  77fi,  7Tfl. 
Duchonnc,  !)57,  9S1. 
Dufour,  i)J4. 
Dnplny,  320. 
Dnplouy,  05!). 
Diipiiytren,  060. 

Diiraiity,  Nicholas,  870,  959,  971. 
Diircy,  537. 
Diiret,  483,  6C4. 

Dysentery  in  etiology  of  constriction,  of  intestines, 
028. 

Dyspepsia  in  cancer  of  stomach,  23!) ;  in  chronic  gas- 
tritis, 109 ;  in  dilatation  of  stomach,  317 ;  in 
nicer  of  stomach,  209,  213. 

Dyspnoea  in  cancer  of  larynx,  894 ;  in  laryngitis 
phlcgmonosa,  80G ;  in  lipra  of  larj-nx,  857 ;  in 
papilloma  of  larynx,  SS4 ;  in  paralysis  of  posterior 
crico-ttiytenoidei  muscles,  907. 

Eames,  568. 

Ear,  affections  of,  in  acute  retro-nasal  catan-h,  4S ; 
in  cancer  of  larynx,  893  ;  in  chronic  retro-nasal 
catarrh,  54  ;  in  croupous  anrl  diphtheritic  inflam- 
mation of  pharynx,  71 ;  in  hyperplastic  catarrh 
of  naso-pharyngeol  cavity,  92 ;  in  retro-nasal 
phlegmon,  62 ;  in  syphilis,  81 ;  in  tuberculosis, 
77. 

Ebcrle,  120. 
Ebers,  mO. 

Ebstein,  124, 135,  200,  204. 
Ecker,  17. 
Eckhard,  464. 
Ehrmann,  SSO,  911. 
Eimer,  355,  685. 
Ekelaantz,  0S2,  6S4,  685. 

Electricity  in  anscsthesia  of  laryngeal  mncous  mem- 
brane, 927 ;  in  dilatation  of  stomach,  333  ;  in 
cntcralgia,  4B0 ;  in  gastralgia,  307 ;  in  paralysis 
of  larynx,  977 ;  in  strangulation  of  intestines,  654 ; 
in  diagnosis  of  ulcer  of  .stomach,  215. 

Elsiisser,  2G0,  991,  1000. 

Elsberg,  S06. 

Elstcr,  waters  of,  in  ulcer  of  stomach,  222,  227. 

Emaciation  duo  to  the  anchylostomnra  duodenale, 
783 ;  in  cancer  of  intestines,  433 ;  in  cancer  of 
larynx,  894;  in  dilatation  of  stomach,  310;  in 
occlusion  of  intestines,  492. 

Embolism  in  etiology  of  intestinal  hemorrhage,  447. 

Emetics  in  acute  gastritis,  144  ;  ir.  chronic  gastritis, 
183  ;  in  dilatation  of  stomach,  332  ;  in  gastralgia, 
305 ;  in  pharyngeal  phlegmon,  06 ;  in  sposm  of 
the  glottis,  1022. 

Emmet,  804. 


Emphysema  of  sWn  following  perforating  nicer  of 

laryngeal  cartilage,  826. 
Ems,  waters  of,  in  chronic  catan-h  of  lower  pharynx 

62;  in  chronic  gastritis,  188,  189;  In  phthisiii  of 

larynx,  850. 

Endarteritis,  a  complication  of  ulcer  of  stomach  Vn 
Endocarditis,  a  complication  of  ulcer  of  stomach,  19J 
Enemata  of  meat  and  pancreas  in  cancer  of  stomach, 
254 ;  purgative,  in  cancer  of  stomach,  250 ;  nn. 
tritive,  in  chronic  gastritis,  184;  purgative.  In 
cnteralgia,  468;    nuti'itive,  in  hemorrhage  of 
stomach,  289;  purgative,  in  intestinal  catarrh 
385 ;  cold,  in  intestinal  hemorrhage,  457 ;  piirga- 
tive,  in  invagination  of  intestines,  056,  ijlil ;  in 
treatment  of  the  oxyui-is  vermicularis,  768;  lu 
strangulation  of  intestines,  648 ;  in  treatment  of 
trichocephalus  dispar,  770 ;  nutritive,  in  ulcer  of 
stomach,  222. 
Engel,  336,  635. 
Engelmann,  496. 
Engolsted,  862. 

Enterectomy  in  strangulation  of  intestines,  662. 
Enteritis  in  etiology  of  intestinal  hemorrhage,  445. 
Entero-anastomosis,  operation  of,  in  strangulation  of 

intestines,  662. 
Epigastrium,  distress  in,  in  chronic  gastritis,  169. 
Epithelium  of  small  intestine,  anatomy  of,  345. 
Eppinger,  531,  567. 

Brgotine  in  hemorrhage  from  stomach,  227,  200 ;  in 

intestinal  hemorrhage,  467. 
Erysipelas  in  etiology  of  intestinal  hemorrhage,  444. 
Eschricht,  540,  730. 
d'Espinc,  Marc,  236. 

Ether  in  hemorrhage  of  stomach,  291 ;  in  sporadic 

cholera,  152. 
Etiology.    See  different  diseases. 
Eustachian  catheter,  use  of,  in  etiology  of  emphysema 

of  naso-pharyngcal  cavity,  107. 
Eustachian  tube,  orifice  of,  12 ;  affections  of,  in  acnte 

retro-nasal  catarrh,  46 ;  in  hyperplastic  catarrh  of 

naso-pharyngcal  cavity,  92 ;  in  syphilis,  80 ;  in 

tuberculosis,  77. 
Evans,  952. 

Exanthematous  diseases  in  etiology  of  chronic  retro- 
nasal catarrh,  49. 

Exercise,  bodily,  amount  of,  in  etiology  of  habitual 
constipation,  594. 

Eye,  affection  of,  in  hemorrhage  of  stomach,  281. 

Fabek,  447,  455. 

Fabricius  ab  Aquapendente,  481,  653. 

Fojcal  impaction  in  etiology  of  enternlgia,  460;  of 

intestinal  catarrh,  363. 
Falk,  204,  538,  530. 
FaUot,  437. 
Fnngrohr,  15, 
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Fnntonns,  481. 

Fascia  of  naso-phnryngcal  cavity,  7. 

Fauvel,  284. 

Feith,  !)o9. 

l^enger,  300. 

Fen  wick,  170.  205. 

Fergus-son,  660. 

Fermentative  processes  in  chronic  gastritis,  171,  181. 

Fever  in  cancer  of  stomach,  241 ;  in  cronpona  and 
diphtheritic  inflammation  of  pharynx,  72;  in 
gastritis,  140;  in  gastritis  phlegmonosa,  161;  in 
Intestinal  catai-rh,  .370  ;  in  intestinal  ulcers,  414  ; 
in  etiology  of  gastric  catarrh,  137  ;  intermittent, 
in  etiology  of  intestinal  hemorrhage,  445. 

Fernelina,  481,  482. 

Pioinus,  651. 

Fick,  187. 

Fieber,  909. 

von  Fiedler,  866. 

FikenLsoher,  281. 

Fine,  510,  664. 

Fingerhuth,  107. 

Finsen,  735. 

Fischer,  102. 

Fistula:  in  cancer  of  intestines,  435  ;  in  congenital  oc- 
clusion of  anus  and  rectum,  485  ;  in  constrictions 
of  intestines,  520  ;  in  ulcer  of  stomach,  li)7 ;  fol- 
lowing obstruction  by  gall-stones  in  intestines, 
575  ;  following  proctitis,  377. 

Fleisohmann,  106,  991,  1003. 

Flormann,  815. 

Fluid,  imbibed,  amount  of,  in  etiology  of  habitual 

constipation,  589. 
Follicles  in  large  intestine,  347 ;  in  naso-pbaryngeal 

cavity,  8 ;  of  Peyer,  344. 
Ponssagrives,  469,  659. 
Fontanus,  Jacobus,  393. 

Food,  administration  of,  in  aniesthesia  of  laryngeal 
mucous  membrane,  023  ;  character  of,  in  etiology 
of  acute  gastritis,  136 ;  of  enteralgia,  460 ;  of 
gastralgia,  297 ;  of  habitual  constipation,  591 ;  of 
intestinal  catarrh,  363;  contamination  of,  in  eti- 
ology of  the  ascaris  lumbricoides,  736  ;  prolonged 
retention  of,  in  stomach,  in  etiology  of  acute  gas- 

\      tritls,  1.37. 

Foreign  bodies  in  etiology  of  enteralgia,  460 ;  of  in- 
testinal catarrh,  363 ;  of  laryngitis  phlegmonosa, 
794. 

Forestus,  483. 

Formey,  435. 

FBrBtor,  261,  404,  840. 

Fossa  of  Rosenmuoller,  13 ;  affection  of,  in  aonto 

retro-nasal  catarrh,  40. 
Foumier.  70,  72. 

Pox,  Wilson,  166, 176,  190,  237,  255. 
Fraentzel,  651. 


Frank,  Joseph,  294,  332,  484,  650. 
Frank],  Isidor,  863. 

Franzenbad,  waters  of,  in  ulcer  of  stomach,  222,  227. 
Frerichs.  121,  171,  17.5,  319,  445. 
Freuud,  393,  395. 
Frey,  117,  118. 
Friedleben,  990,  100.3,  1010. 

Friedreich,  251,  400,  679,  795,  993,  994,  1017, 1028. 
Froriep,  901. 

Frustulia  ventriculi  in  chronic  gastritis,  175. 
Fy£fe,  829. 

Gairdneb,  196. 

Galen,  193,  480,  4a3,  643,  609. 

Galvano-cautery  in  hyperplastic  catarrh  of  naso- 
pharyngeal cavity,  95. 

Gangrene  in  intussusception  of  intestines,  621 ;  in 
occlusion  of  intestines,  490. 

Gargles  in  laryngitis  phlegmonosa,  812. 

Gargling  of  naso-pharyngeal  cavity,  27,  49,  55. 

Garrod,  307. 

Gastric  disturbances  in  cancer  of  stomach,  239. 

Gastric  juice,  121  ;  abnormal  acidity  of,  in  etiology  of 
ulcer  of  stomach,  198;  alterations  in  composition 
or  action  of,  in  chronic  gastritis,  172. 

Gaupp,  69. 

Gay,  658. 

Gee,  866. 

Geilnau,  waters  of,  in  chronic  gastritis,  189. 

Genital  organs,  female,  diseases  of,  in  etiology  of 

gastralgia,  297. 
Gentian  in  chronic  gastritis,  188. 
Gerhnrdt,  226,  SJO,  815,  P61,  869,  902,  940,  911,  942, 

944,  9 16,       959,  977,  980,  981,  994,  996. 
Gcrlach,  3-18,  410,  706,  712. 
Gibb,  793,  799,  851,  857,  907. 
Gibson,  059. 

Giddiness  in  enteralgia,  463. 

Gintrac,  818,  902.  # 

Glands,  acinous,  in  naso-pharj'ngeal  cavity,  9 ;  intes- 
tinal, of  Brunner,  anatomy  of,  344 ;  intestinal,  of 
Lieberkiihn,  anatomy  of,  344 ;  of  large  intestine, 
347 ;  of  stomach,  anatomy  of,  117 ;  lymphatic,  af- 
fections of,  in  cmcor  of  larynx,  892,  894  ;  in  cancer 
of  stomach.  234,  239 ;  in  perichondritis  laryngea, 
818 ;  thymxis,  changes  in,  in  spasm  of  glottis, 
1013 ;  tracheal  and  bronchial,  affections  of,  in 
etiology  of  spasm  of  glottis,  1003 ;  tubular,  in 
naso-pharyngeal  cavity,  8. 

Glauber's  salt  in  chronic  gastritis,  182. 

Glottis,  spasm  of.    See  Spasm  of  Glottis. 

GUlis,  991. 

Goltz,  127,  404,  498. 

Gooch,  993. 

Good,  Mason,  998. 

Goodsir,  J.,  175. 
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Gordon,  483. 
Gorhmn,  B24. 
Gorter,  -183. 
Gottstein,  805. 
Goze,  G87,  770. 
Griilium,  171. 
Giassiiis,  193. 
Green,  Horace,  836,  880. 
Grenct,  723. 

Gries,  cliinate  ot,  in  phthisis  of  larynx,  850. 
Griesinger,  1<12,  010,  747,  770,  779,  787. 
Grisollc,  058. 
Gros,  758. 
Griibor,  81,  83. 
Gruber,  W.,  530,  546. 
Guersant,  29. 
Gull,  939. 

Gummy  tumors  In  sjTJhilis  of  larynx,  865. 
Gusserow,  785. 

HACHMANN,  995. 

Habershon,  155,  576,  577,  625,  653, 
Hacker,  68,  602. 

Hsematemesis  in  ulcer  of  stomach,  208. 
Heeraophilia  in  etiology  of  intestinal  hemorrhage,  445. 
HafEter,  464,  497. 
Hall,  A.,  653. 

Hall,  Marshall,  991,  1004,  1023. 

Haller,  334,  481,  653,  657, 

Hallier,  6T4. 

Bolton,  68. 

Hancock,  661. 

Haniiip,  650. 

Harley,  575. 

Hartmann,  550. 

Hasse,  835. 

Hastings,  836. 

Haubner,  712. 

HauCE,  650,  858.  \ 

Hang,  585. 

Hayem,  155. 

Headache  in  acute  gastritis,  140. 

Heart-burn  in  acute  gastritis,  140. 

Heart,  affections  of,  due  to  the  anchylostomum  duo- 
denalc,  784 ;  affection  of,  in  chronic  gastritis, 
177;  in  spasm  of  glottis,  1013;  in  etiology  of 
chronic  gastritis,  168 ;  of  intestinal  catarrh,  364. 

Hebra,  176. 

Heckor,  274. 

Heckscher,  106. 

Hegar,  049,  052,  768. 

Heidenhain,  117,  125,  914. 

Heilbmnnen,  waters  of,  in  chronic  gastritis,  189. 

Hein,  575, 

Heine,  831,  001,  912. 
Heineke,  896,  911. 


Helstor,  804. 
Heller,  944. 

Heller  on  intestinal  parasites,  069. 
von  Helmont,  480,  644. 

Hemorrhage  in  acuta  retro-noBal  catarrh,  46;  <iuet(, 
the  anchylostomum  duodenale,  78:j ;  in  cancer  ol 
lurynx,  894 ;  in  cancer  of  stomach,  245 ;  in  con- 
strictions of  intestines,  517 ;  in  intestinal  ulcers 
412;  in  syphilis  of  larynx,  874;  in  ulcer  of 
stomach,  197. 

Hemorrhagic  diathesis  in  etiology  ot  hemorrhage  of 
stomach,  275. 

Hemorrhoids  in  intestinal  catarrh,  372 ;  in  etiology  of 
intestinal  hemorrhage,  446. 

Henle,  116,  118,  344,  400,  918. 

Henoch,  205,  460,  994,  995. 

Hferard,  901,  991,  995,  1018. 

Heredity  in  etiology  of  cancer  of  stomach,  238 ;  of 

spasm  of  glottis,  996. 
Hermann,  131,  144,  2i)0. 
Herpes  labialis  in  acute  gastritis,  141. 
Heubel,  4C2. 
Heyfelder,  156. 
HildanuR,  481. 
HUlairet,  856. 

Hippocrates,  269,  479,  643,  657,  669,  989. 
His,  8. 

History.   See  different  diseases. 
Hodgkin,  315. 
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Hoffman,  747. 
Hoffman,  C.  E.  E.,  201. 
Hoffmann,  796. 
Hoffmann,  Fr.,  482,  993. 
Home,  993. 
Hood,  993,  999. 
Hoppe,  128,  137,  283. 
Houckgeest,  496. 
Huber,  679,  739. 
Hufeland,  993. 
Hughes,  811. 
Hunter,  258,  817. 
Buschke,  547. 
Huss,  .SOO,  735. 
Button,  106. 
Hutchinson,  655,  660. 

Bydrarg.  chlor.  corrosivum  in  syphilis  of  larynx,  875 ; 

of  naso-pharyngeal  caritj',  86. 
Bydrarg.  chlor.  mitis  in  treatment  of  the  anchj'los- 

tomum  duodenale,  787;  of  the  ascnris  lumbri- 

coides,  749 ;  of  sporadic  cholera,  151 ;  ot  syphilis 

in  naso-pharyngeal  cavity,  86. 
Bydrarg.  unguent,  inunction  of,  in  syphilis  of  larynx, 

8T4. 

Hydrochloric  acid  in  chronic  gastritis,  180,  190 ;  in 
dilatation  of  stomach,  333 ;  In  gastralgia,  806 ;  in 
sporadic  cholera,  151. 
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Hj-dropcricardium  due  to  the  anchylostomum  duode- 
nalc,  784. 

Hydrothorax  duo  to  the  anchylostomum  duodcnalc, 

7ai. 

Hypertrophy  of  mncons  membrane  in  chronic  gastri- 
tis, 105 ;  of  muscular  and  mucous  coats  in  occlu- 
sions of  intestines,  491. 

Hyrtl,  9. 

Hysteria  in  etiology  of  anmsthesia  of  laryngeal  mu- 
cous membrane,  922 ;  of  enteralgia,  462 ;  of  gas- 
tralgia,  298. 

Ice  in  hasmatemesis  in  cancer  of  stomach,  255 ;  in  in- 
testinal catarrh,  391 ;  in  intestinal  hemorrhage, 
457  ;  in  strangulation  of  intestines,  ()47. 

Icterus  in  gastritis,  140 ;  in  intestinal  catarrh,  372 ; 
in  intestinal  ulcers,  413. 

Immermann,  500,  785. 

Incarceration  of  bowel  in  etiology  of  intestinal 
catarrh,  3G5. 

Infectious  processes,  acute,  in  etiology  of  laryngitis 

phle<;monosa,  795. 
Inflammations  in  etiology  laryngitis  phlegmonosa, 

794. 

Inhalations  in  laryngitis  phlegmonosa,  812 ;  in  peri- 
chondritis laryngea,  829. 

Injuries  in  etiology  of  diaphragmatic  hernia,  55(5 ; 
of  intestinal  catarrh,  364;  of  intestinal  hemor- 
rhage, 444;  of  paralysis  of  intestine,  587;  of 
rupture  of  intestine,  470 ;  of  perichondritis  la- 
rjTjgea,  814. 

Inspection  in  dilatation  of  stomach,  319;  of  naso- 
pharyngeal cavity,  22. 

Intestinal  j  nice,  action  of,  351. 

Intestinal  Parasites,  fi09 ;  bibliography,  660 ; 
introduction,  669 ;  classification,  670  ;  geographi- 
cal distribution,  age  and  sex,  071 ;  etiolooy,  675  ; 
general  pathology,  677  ;  diagnosis,  679  ;  progno- 
sis, 080 ;  treatment,  681. 
iNFuaoBiA,  682;  cereomonas  intestlnalis,  682;  6a- 

lanlidlum  coll,  683 ;  psorospermia,  685. 
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pathology,  GOO  ;  symptomatology  692  ;  pathologi- 
cal anatomy  and  diaptnosis,  (i!)4  ;  prognosis,  696 ; 
treatment,  697  ;  examination  of  the  evacuations, 
097 :  preliminary  treatment,  698 ;  the  actuai 
treatment,  700 ;  prophylaxis,  704  ;  the  t^nia  soli- 
um, 706 ;  anatomy,  700 ;  origin,  710 ;  the  cysticer 
cus  cellulostc,  710;  the  tcenla  saglnala,  714; 
anatomy,  714 ;  origin,  717 ;  tite  tcenla  elliptica. 
721 ;  the  tcenla  fiavopunclata,  721 ;  the  tcenta 
nana,  722 ;  the  tmnla  madagaicariensls,  723 ;  the 
bothrtocephalus  latus,  723 ;  anatomy,  723 ;  tlie 
bothrlocephalus  cordalus,  727. 
SnoTOBiAL  WORMS,  728;  the  dtostomum  crassum, 
728 ;  the  dtstomum  heterophyes,  728. 


RoTOD-'woRMS,  729 ;  the  ascarla  lumbricoides,  729 ; 
anatomy,  729 ;  origin,  731 ;  etiology,  736  ;  pathol- 
ogy, 737  ;  symptoms,  738 ;  diagnosis  and  treat- 
ment, 749;  prophylaxis,  750 ;  the  ascarts  mystax, 
751 ;  the  oxyuris  vermlcularis,  752 ;  description, 
752;  etiology,  760;  symptoms,  762;  diagnosis, 
765 ;  prognosis  and  pathological  anatomy,  760 ; 
treatment,  707 ;  prophylaxis,  709 ;  the  trichacepha- 
lus  dispar,  770 ;  description,  770 ;  pathology,  774 ; 
treatment,  775 ;  the  anchylostomum  diiodenale, 
776 ;  description,  777 ;  symptoms,  781 ;  diu-ation, 
783 ;  pathological  anatomy,  783 ;  diagnosis,  785  ; 
progno.sis  and  treatment,  786 ;  prophylaxis,  787 ; 
Vie  echinorrhyncus  gigas,  788. 

Intestines,  changes  in,  due  to  the  anchylostomum 
duodenale,  784;  diseases  of,  in  etiology  of  en- 
teralgia, 400  ;  of  gastralgia,  297 ;  of  spasm  of 
glottis,  999;  smaU,  congenital  occlusion  of,  485; 
perforation  into,  in  cancer  of  stomach,  245. 

Intussnsception  of  bowel  in  etiology  of  intestinal 
catarrh,  365  ;  of  Intestinal  hemorrhage,  446. 

Inunctions  in  syphilis  of  naso-pharyngeal  cavity,  86. 

Iodine  in  hyperplastic  catarrh  of  naso-pharyngeal 
cavity,  95  ;  in  syphilis  of  larynx,  875. 

Ipecac  in  chronic  gastritis,  183. 

Iron,  chloride  of,  solution  of,  in  intestinal  catarrh, 
389 ;  lactate  and  reduced,  in  gastralgia,  306  ;  sul- 
phate of,  in  intestinal  catarrh,  338 ;  tincture  of, 
in  ulcer  of  stomach,  226. 
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Kraciiter,  14. 
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Laparo-enterotomy  in  strangulation  ot  intestines,  602. 
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Laparotomy  in  strangulation  o£  intestines,  059. 

Laryngoscopy  in  anaesthesia  of  loryn.'c.  924 :  in  cancer 
of  larynx,  895 ;  in  fibroma  of  larynx,  888 ;  in  hy- 
perresthesia  ot  larynx,  930 ;  in  laryngitis  phleg- 
monosa,  807 ;  in  papilloma  of  larynx,  ,SS4 ;  in 
paralysis  of  arytoenoideus  muscle,  973  :  of  crico- 
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toms, diagnosis,  and  course,  807 ;  terminations, 
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and  duration,  893  ;  treatment,  900  ;  other  tuinort, 
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914;  the  superior  laryngeal  nerve,  914;  the  in- 
ferior or  recurrent  laryngeal  nerve,  918 ;  functions 
of  the  various  muscles,  920;  neuroses  of  sensa- 
tion, 920 ;  anevsthesia  of  the  laryngeal  mucous 
membrane,  921 ;  bibliograijhy,  921 ;  etiology,  922 : 
symptoms,  923 ;  diagnosis,  terminations,  and 
prognosis.  927;  treatment,  92S;  hypermthesta, 
parcesthcsia,  and  netiralgia,  929;  bibliography. 
929 ;  symptoms,  931 ;  course,  duration,  and  treat- 
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of  the  recurrent,  950 ;  bilateral  paralysis,  950 ;  j 
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972 ;  paralysis  of  the  thyro-aryt£enoideus  internus 
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Lead  poisoning  in  etiology  of  enteralgia,  461. 
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Lisfranc,  807,  812. 
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Liver,  adhesions  of,  to  stomach  in  ulcer  of  stomach, 
196 ;  afifeotlon  of,  due  to  the  anchylostomum  duo- 
denale,  784 ;  in  cancer  of  stomach,  234,  246 ;  in 
dilatation  of  stomach,  311 ;  in  etiology  of  chronic 
gastritis,  168 ;  of  hemoiThage  of  stomach,  273, 
275 ;  of  intestinal  catarrh,  364 ;  of  spasm  of  glot- 
tis, 999, 1014. 
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Luhatschowitz,  waters  of,  in  chronic  gastritis,  188, 
189. 

Lumbar  colotomy  in  strangulation  of  intestines,  004. 

Lungs,  affections  of,  in  cancer  of  stomach,  236,  246 ; 
in  occlusion  of  intestines,  492 ;  in  spasm  of  glottis, 
1013  ;  in  etiology  of  chronic  gasti-itia,  108 ;  of  in- 
testinal catarrh,  364. 
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Mercurial  is,  481, 
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Mucous  membrane  of  largo  intestine,  347 ;  of  naso. 
pharyngeal  cavity,  7 ;  of  small  intestines,  343 ;  of 
stomach,  113 ;  of  larynx,  affections  of,  in  glnnd'era. 
858;  in  laryngitis  phlegmonosa,  797 ;  inlci.raol 
larynx,  857 ;  of  stomach,  in  chronic  gaftrilis,  lia) 

Mucus,  bloody,  in  evacuations  in  intestinal  catarrh 
369 ;  in  intestinal  ulcers,  413 ;  in  iutussuaccption 
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gastritis,  166. 

Muscular  contractions  in  dilatation  of  stomach,  319. 

Muscular  structure  of  stomach,  weakness  of,  iu  eti- 
ology of  gastric  catarrh,  138. 

Musgrave,  299. 

Musk  in  spasm  of  the  glottis,  1023. 

Nasal  douche  in  diseases  of  naso-phatyngeal  oavit?, 
27,  49. 

Naso-pliaryngeal  cavity  and  pKaryni, 

diseases  of,  3 ;  introduction,  3 ;  geiural 
analoiny,  6 ;  the  individual  parts,  10 ;  participa- 
tion in  respiration,  in  deglutition,  and  in  speech, 
13 ;  relations  to  the  ear,  15  ;  bibllographi/  on 
general  symplomalology,  diagno/tln,  and  treat- 
ment, 17;  symptomatology,  18;  alterations  of 
respiration  and  of  speech,  18 ;  motor  disturb- 
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of  secretion,  19 ;  subjective  sensations,  20 ;  symp- 
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AoDTE  Retro-nasal  Catarrh,  44;  ctiolopj-,  44; 
anatomical  alterations,  44 ;  clinical  remarks,  47 ; 
treatment,  4S. 
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Cbronio  Retro-nasal  Catabbb,  49;  etiology, 
49 ;  nnatomical  alterations,  50  ;  symptomatology, 
63 ;  treatment,  55. 

ACDTE  Catarrh  of  tde  Lower  Fbartnz,  58 ;  eti- 
ology, 58;  anatomical  alterations,  68 ;  symp- 
tomatology, 59 ;  treatment,  59. 

Cbronio  Catarrh  op  the  Lower  Pharynx,  60 ; 
anatomical  alterations,  60  ;  symptomatology  and 
treatment,  61. 

Retro-nasal  Phleomon,  62;  etiolog}',  63;  treat- 
ment, 64. 

Phartnoeal  Phlegmon,  64;  etiology  and  ana- 
tomical alterations,  64 ;  symptomatology,  65 ; 
diagnosis  and  treatment,  66. 

Pharyngeal  Abscesses,  67;  course  and  treat- 
ment, 67. 

Retro-pharyngeal  Abscesses,  67 ;  etiology,  G7; 
Bymptomatology,  68 ;  prognosis,  diagnosis,  and 
treatment,  69. 

Croupods  AND  Diphtheritic  Inflammation,  70; 
pathology,  70  ;  affections  of  the  ear,  71 ;  symp- 
tomatotogy,  diagnosis,  and  treatment,  72. 

Condition  of  Naso-pharynoeal  Cavity  and 
Lower  Pharynx  in  Tuberculosis,  74 ;  ulcera- 
tions, 76 ;  Eustachian  tubes  and  middle  ear,  77 ; 
tubercles  in  lower  pharynx,  78  ;  treatment,  79. 

Condition  of  Naso-pharyngeal  Cavity  and 
Lower  Pharynx  in  Syphilis,  79;  ulcerations, 
80 ;  pathology,  80 ;  Eustachian  tube,  80 ;  the 
middle  ear,  81 ;  the  lower  pharynx,  83  ;  adhesions 
of  the  soft  palate,  84 ;  diagnosis,  85 ;  treatment, 
86. 

Hyperplastic  Catarrh,  87 ;  patho'ogy,  87 ;  symp- 
tomatology, 92 ;  affections  of  the  ear,  92 ;  diag- 
nosis, 93 ;  treatment,  94. 

Rarefying  Dry  Catarrh,  96;  pathology,  96; 
Bymptomatology,  99 ;  diagnosis  and  treatment, 
100. 

Morbid  Growths,  101 ;  symptomatology,  diag- 
nosis, and  treatment,  101. 

Necroses,  103 ;  an£esthesia,  103 ;  hyperojsthesia, 
103 ;  neuroses  of  the  palate  and  Eustachian 
tube,  104. 

Foreign  Bodies  and  Traumatic  Emphysema, 
105. 
Nasse,  456. 
Naunyn,  151,  181. 
Navratil,  830,  875,  915. 
N6laton,e59,  602,  664. 

Neoplasms  in  etiology  of  intestinal  catarrh,  865 ;  of 

intestinal  hemorrhage,  446. 
Nerves  o£  largo  intestine,  347;  of  naso-pharyngcal 

cavity,  9 ;  of  small  intestines,  346 ;  of  stomach, 

119.. 

Nervous  system,  affections  of,  in  acute  gastritis,  140  ; 
due  to  the  nscaris  lumbricoides,  788 ;  in  chionio 


gastritis,  177 ;  in  gastritis  phlegmonosa,  161 ;  in 
etiology  of  enteralgia,  460  ;  of  gastralgia,  297 ;  of 
sporadic  cholera,  148. 

Neubauer,  481,  B46. 

Newman,  339. 

Nicolai,  680. 

Niemeycr,  79,  297,  406. 

Norton,  670. 

Nose,  itching  of,  due  to  the  ascaria  lumbricoides, 
738. 

Nussbaum,  524. 

Nux  vomica  in  dilatation  of  stomach,  333. 
Nyssen,  657. 

Occlusions  of  the  intestines.  See  under  Oonstrio- 
tions. 

Occupation  in  etiology  of  chronic  retro-nasal  catarrh, 
50  ;  of  intestinal  parasites,  676,  690 ;  of  neoplasms 
of  larynx,  882. 

Odier,  225. 

CEdema  in  laryngitis  phlegmonosa,  797,  800. 
CEdema  of  larj-nx.   See  Laryngitis  Phlegmonosa,  791. 
CEdema  of  larynx  in  glanders  of  larynx,  859 ;  of  lungs, 

a  coraplication  of  cancer  of  stomach,  236. 
Oertel,  a30,  875,  882,  883,  885,  887,  908. 
Ogston,  17. 
OUiver,  977. 

Opium  in  cancer  of  stomach,  254 ;  in  enteralgia,  468  ; 
in  intestinal  catarrh,  388 ;  in  intestinal  hemor- 
rhage, 450  ;  in  invagination  of  intestines,  656 ;  in 
phthisis  of  larynx,  850 ;  in  rupture  of  intestine, 
474;  in  sporadic  cholera,  150;  in  strangulation 
of  intestines,  045  ;  in  ulcer  of  stomach,  226,  228. 

Oppenheiraer,  390. 

Oppolzer,  253,  255,  261,  319,  467, 

Osborne,  206. 

Otto,  82. 

Ovaries,  affections  of,  in  cancer  of  stomach,  235. 
Pagenstecheb,  993,  995. 

Pain  due  to  the  anchylostomum  duodenale,  782 ;  to  the 
ascaris  lumbricoides,  738 ;  in  cancer  of  intestines, 
432,  637;  of  larynx,  893;  of  stomach,  239;  in 
enteralgia,  462 ;  in  gastralgia,  300 ;  in  intestinal 
catarrh,  370 ;  in  intestinal  ulcers,  414 ;  in  intus- 
susception of  intestines,  019;  in  occlusion  of  the 
intestines,  494;  in  perichondritis  laryngea,  818 ; 
in  phthisis  of  larynx,  846  ;  in  syphilis  of  larynx, 
867  ;  in  ulcer  of  stomach,  204. 

Palpation  of  abdomen  in  cancer  of  Intestines,  087  ;  of 
stomach,  242 ;  in  dilatation  of  stomach,  320 ;  in 
intussu.sception  of  intestines,  020  ;  in  occlusion  of 
Intestines,  602 :  palpation  of  naso-pharyngeal 
cavity,  24. 

Pancreas,  adhesions  of,  to  stomach  in  ulcer  of  stom- 
ach, 196 ;  affections  of,  duo  to  the  anchylostomum 
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duodonalc,  784  ;  nffootlons  of,  in  cftnoor  of  Btom- 
noh,  23-1 ;  in  dilatation  of  Htomaoli,  811. 

Pancreatic  secrotiou,  action  of,  360. 

Panum,  200,  401. 

Papcllier,  212. 

ParaceiRiis,  480. 

Para'ue,  481. 

Paralysis,  bulbar,  in  etiology  of  anajsthesia  of  laryn- 
geal mucous  uiembraue,  1)22 ;  of  muscular  wall  of 
intestine  in  etiology  of  accumulation  of  f  ceces,  584. 

Parasites,  intestinal.   See  Intestinal  Parasites, 

Paie,  A.,  645,  059. 

Parker,  Willard,  427. 

Parrot,  409. 

Passavant,  14,  87. 

Von  Pastan,  948. 

Patches  of  Peyer,  anatomy  of,  344. 
Pathology.    See  different  diseases. 
Paulus  of  .^gina,  481. 
Pavy,  199,  266,  403. 
Pelletan,  909. 
Pemberton,  3£6. 
Pentzoldt,  959,  970. 
Penzoldt,  310,  332. 

Pepsin  in  chronic  gastritis,  190 ;  in  gastric  juice,  122. 

Percussion  of  abdomen  in  cancer  of  stomach,  243  :  in 
dilatation  of  stomach,  321 ;  in  occlusion  of  intes- 
tines, 503. 

Perforation  in  cancer  of  stomach,  244 ;  in  occlusion  of 
intestine,  490  ;  in  ulcer  of  stomach,  190,  211. 

Perichondritis  in  cancer  of  larynx,  894. 

Periproctitis  in  intestinal  catarrh,  372. 

Peritoneum,  affection  of,  in  cancer  of  stomach,  234, 
245 ;  in  intestinal  idcers,  41(i ;  in  occlusion  of  in- 
testine, 489 ;  in  rupture  of  intestine,  473 ;  in  eti- 
ology of  accumulation  of  fteccs,  584 ;  of  constric- 
tion of  intestines,  630  ;  following  ulcer  of  stomach, 
190,  211. 

P6trequin,  333. 

Peyer,  481,  644. 

Peyer,  J.  C,  015. 

Pfeufer,  647. 

Pflijger,  355,  464. 

Pharynx,  diseases  of.  See  Naso-pharyngeal  Cavity. 
Phthisis  in  etiology  of  perichondritis  laryngea,  S20. 
PickeUs,  752. 

Picric  acid  in  treatment  of  the  anohylostomum  duode- 
nale,  787. 

Pigment  in  mucous  membrane  of  stomach  in  chronic 

gastritis,  165. 
Pillore,  651,  604. 
Pinel,  483. 
Pingray,  659. 
Plorry,  658. 
Pirogoff,  660. 
Pitha,  795,  822. 


des  Planches,  Tanqn6roI,  462. 
Planchon,  !)09. 
I'latcr,  Felix,  481,  686. 

Pleuritls,  a  complication  of  cancer  of  stomach,  230 
Pleuro-pneumouia,  a  compUcation  of  ulcer  of  stomach 

197. 
Pliny,  669. 
PIosH,  327. 
Plu,sz,  353. 

Pneumonia,  a  complication  of  cancer  of  stomach,  228 

245 ;  of  occlusion  of  intestines,  492. 
Pneumothorax  following  cancer  of  stomach,  245 ;  ulcer 

of  stomach,  212. 
Pohl,  852. 

Poisons  in  etiology  of  intestinal  catarrh,  888. 
Poland,  471,  473,  570. 
Politzer,  83,  104. 
Pollock,  800. 

Pomegranate-root,  bark  of.  In  tape-wcrmB,  702. 
Ponfick,  447. 
Portal,  270. 
Porter,  802,  873. 

Potassium,  bromide  of,  in  glanders  of  larj'nx,  860  ;  ia 
hyperEesthesia  of  larynx,  932 ;  in  laryngitis  phleg- 
monosa,  812;  In  perichondritis  laryngea,  829;  in 
phthisis  of  larynx,  850  ;  in  spasm  of  the  glottis, 
1023 ;  chlorate  of,  in  acute  catarrh  of  lower 
pharyn.\',  59 ;  in  phthisis  of  larynx,  851 ;  in  syphi- 
lis of  naso  pharyngeal  cavity,  86 ;  iodide  of,  in 
chronic  retro-nasal  catarrh,  58;  in  syphilis  of 
larynx,  875 ;  in  syphilis  of  naso-pharyngeal  cavity, 
86 ;  permanganate  of,  in  croupous  and  diphtheri- 
tic inflammation  of  pharynx,  73 ;  in  syphilis  of 
naso-pharyngeal  cavity,  80 ;  pieronitrate  of,  in 
tape-worms,  703. 

Pratt,  880. 

Pregnancy  in  etiology  of  intestinal  hemorrhage,  446. 
Pretty,  993. 

Priapism  in  enteralgia,  463. 
Pringle,  119. 

Prognosis.    See  different  diseases. 
Prophylaxis.   See  different  diseases. 
Proust,  941. 
Prout,  120. 
Pruner,  776. 

Puncture  of  intestine  in  enteralgia,  469 ;  in  strangula- 
tion of  intestines,  658. 
Purgatives  in  etiology  of  intestinal  catarrh,  383. 
Purpura  in  etiology  of  intestinal  hemorrhage,  445. 
Pus  in  intestinal  ulcers,  412. 
Pyrmont,  waters  of,  in  chronic  gastritis,  191. 

QUARIN,  G5,  644. 

Quassia  in  chronic  gastritis,  188. 

Quincke,  318. 

Quinine  in  gastralgia.  807 ;  in  intestinal  catarrh,  387. 
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Kaohitis  in  etiology  of  spasm  of  glottis,  997. 

Badziejowski,  211,  352,  3G8,  386, 

Ragoczy,  waters  of,  in  chronic  gastritis,  191. 

Itahn,  654. 

Rnmpold,  606. 

Rnnke,  Joh.,  350. 

Riisfold,  536. 

Rathka,  11. 

Raiichfuss,  906. 

Rayer,  405. 

Raynaud,  155. 

Reaumur,  120. 

Rectum,  affection  of,  in  cancer  of  stomach,  235 ;  con- 
genital occlusion  of,  485  ;  examination  of,  in  con- 
strictions of  intestines,  522 ;  pathology  of  ulcers 
in,  401. 

Rees,  506. 

Regnoli,  880. 

Rehn,  959. 

Reid,  510,  991,  996, 1018. 
Romboldt,  570. 

Respiration,  abnormal,  in  etiology  of  spasm  of  glottis, 
998 ;  oppression  of,  in  enteralgia,  463. 

Respirator  of  Jeffrey,  use  of,  in  phthisis  of  larynx, 
850. 

Respiratory  organs,  diseases  of,  as  complications  of 

ulcer  of  stomach,  197. 
Rest  in  intestinal  hemorrhage,  456. 
Retslag,  816. 
Reybard,  662. 
Bheiner,  835,  889,  840,  866. 
Rheumatism  in  etiology  of  enteralgia,  461. 
Rhinoscopy,  23, 
Rhodius,  045. 
Richa,  989. 
Richelot,  653. 
Ricord,  867,  869. 
Ried,  84,  86. 

Riegel,  253,  742,  941,  959. 

BiUiet,  59,  523,  991,  993,  994,  995,  1013,  1018,  1021. 
Bindfleisch,  75,  200,  201,  363,  407,  408,  835,  840. 
Riolan,  481,  653. 
Biolanns,  154. 
Risch,  797. 

Biviera,  climate  of,  in  phthisis  of  larynx,  850. 
Riverius,  481,  483. 
Riklerer,  675,  747,  770,  775. 

Rohitsch,  waters  of,  in  intestinal  catarrh,  889 ;  watera 

of,  in  ulcer  of  stomach,  222. 
Rokitansky,  151,  164,  193,  194,  195,  201,  233,  267,  260, 

208,  270,  398,  399,  428,  441,  534,  568,  571,  800,  818, 

826,  834,  835,  880,  901. 
Rollett,  117,  124. 

Romberg,  299,  300,  306,  467,  991,  096,  1004. 
Bosch,  993. 
Bose,  749,  773. 

VOL.  VII.— G6 


Rosen,  691, 

Roeemniiller,  fossa  of,  18;  affections  of,  in  acute 

retro-nasal  catarrh,  46. 
Rosenthal,  145,  187,  327,  700,  914. 
Ross,  228. 
Roth,  861,  869. 

Boyat,  waters  of,  in  chronic  gastritis,  189. 
Riidinger,  9,  105. 
Rudolph!,  773,  774. 

Ruehle,  20,  59,  65,  803,  842,  844,  846,  866,  873,  931, 

1017, 
Rush,  989, 
Rnssel,  799. 

Ruysch,  481,  482,  541,  601, 619. 
Ryland,  795,  802,  901. 

Saqaii,  655. 

Salath6,  991,  994,  995,  1018. 

Salicylic  acid  in  glanders  of  larynx,  S60. 

Saliva,  increase  of,  in  acute  gastritis,  140 ;  secretion 

of,  in  chronic  gastritis,  169, 
Sanctus,  Marianus,  644. 
Sand,  124, 158. 
Sanders,  356,  464. 
Sandifort,  481. 

San  Romo,  climate  of,  in  phthisis  of  larynx,  850. 
Santonine  in  treatment  of  the  ascaris  lumbricoides, 
749. 

Saoria  in  tape-worms,  702. 

Sarcina  ventiiculi  in  cancer  of  stomach,  241 ;  in 

chronic  gastritis,  175. 
Sauvages,  315,  460. 
Savory,  665. 

Scaldings  in  etiology  of  laryngitis  phlegmonosa,  793. 
Scammony  in  dilatation  of  stomach,  332. 
Scarification  in  hyperplastic  catarrh  of  naso-pharyu- 

geal  cavity,  95 ;  in  laryngitis  phlegmonosa,  812 ; 

in  perichondritis  laryngea,  828. 
Scheby-Buch,  453. 

Schech,  820,  834,  866,  875,  914,  915,  917,  940. 

Schenk,  481. 

Schietferdecker,  694. 

Schiff,  125, 130,  200,  282,  594. 

Schliep,  183,  220,  228. 

Schmidt,  912, 

Schmidt,  C,  121,  123, 

Schneider,  735. 

Schnitzler,  79,  805,  850,  874,  875,  909,  922,  924,  930. 

9.32,  940,  941. 
Sehonlein,  334,  484. 
Scholz,  69. 

Schroetter,  815,  829,  830,  857,  875,  900. 
Schuh,  659. 
Schiiltze,  P.,  291. 
Schultzen,  171. 
Schlippel,  408,  486,  890, 
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Bohwalbnch,  waters  of,  in  chronic  gastritis,  191. 
Bchwnlbo,  3M. 
Scluvium,  ISO. 
Sulnviu-tzc,  20,  77,  105. 
Schwarzenbcrg,  4i)0, 

Scorbutus  in  etiology  of  iioraorrhago  of  stomaoli,  275 ; 

of  intestiunl  heiiiorriiage,  415. 
Sorotulosis  in  etiology  of  chronic  retro-uasal  catarrh, 

50 ;  of  i)apilloma  of  larynx,  883. 
Scrota,  Henricus,  044. 

Sea-bathing  in  chronic  gastritis,  191 ;  In  gastralgia, 

300  ;  ill  intestinal  catarrh,  389. 
Seasons  of  year  in  etiology  of  intestinal  parasites,  677, 

691,  737 ;  of  sporadic  cholera,  147. 
Scoligmiiller,  941. 
Seitz,  E.  843. 

Seltzer  water  in  cancer  of  stomach,  254. 
Semelecier,  80,  83,  90,  91. 
Senator,  178,  140. 
Bennert,  481,  482,  483. 

Serous  layer  of  stomach,  affection  of,  in  chronic  gas- 
tritis, 166. 

Sestier,  793,  790,  799,  804,  810,  812. 

Sex  in  etiology  of  cancer  of  intestines,  030 ;  of  cancer 
of  larynx,  891 ;  of  cancer  of  stomach,  237 ;  of 
chronic  gastritis,  163 ;  of  compression  of  intes- 
tines, 571 ;  of  congenital  occlusion  of  intestines, 
486 ;  of  diaphragmatic  hernia,  556  ;  of  gastralgia, 
300 ;  of  gastritis  phlegmonosa,  157 ;  of  hemor- 
rhage of  stomach,  278 ;  of  intestinal  hemorrhage, 
448 ;  of  intestinal  parasites,  671,  090,  737 ;  of  in- 
tussusception of  Intestines,  614 ;  of  laryngitis 
phlegmonosa,  796 ;  of  neoplasms  of  larj'nx,  881 ; 
of  obstruction  of  intestines  by  gall-stones,  575  ;  of 
paralysis  of  posterior  crico-ai'yttenoidci  muscles, 
967;  of  ijerichondritis  laryngea,  810;  of  spasm  of 
glottis,  995,  1004  ;  of  strangulation  of  intestines 
by  peritoneal  false  ligaments,  531 ;  of  twisting  of 
intestines,  565 ;  of  ulcer  of  stomach,  203. 

Sharp,  055,  659. 

Sidlo,  908. 

Siebert,  608. 

von  Siebold,  710. 

Siegle,  28,  79. 

von  Sigmund,  30,  80. 

Silver,  nitrate  of,  in  chronic  catarrh  of  lower  phar- 
ynx, 61 ;  in  chronic  gastritis,  391 ;  in  clironic 
retro-nasal  catarrh,  56  ;  in  hyperplastic  catarrh  of 
naso-pharyngeal  cavity,  95  ;  in  intestinal  catarrh, 
388 ;  in  laryngitis  phlegmonosa,  812 ;  in  lupus  of 
larynx,  855 ;  in  pharyngeal  jihlogmon,  00 ;  in 
phthisis  of  larynx,  850  ;  in  sporadic  cholera,  151 ; 
in  syphilis  of  larynx,  875 ;  in  syphilis  of  naso- 
pharyngeal cavity,  87 ;  in  tumors  of  larynx,  906 ; 
in  ulcer  of  stomach,  226. 

Simon,  523,  524,  660. 


Simon,  Jnles,  305. 
Simpson,  James,  989,  1022. 
Sims,  J.  Marion,  0(31. 

Skin,  affections  of,  in  chronic  gastritis,  170. 
SkjeUlerup'  811. 
Smage,  1022. 
Smith,  33,  74. 

Soda,  carbonate  of,  in  chronic  gastritis,  189 ;  in  retro- 
nasal catarrh,  55,  56 ;  santonate  of,  in  treatment 
of  the  ascaris  lumbricoides,  750 ;  sulphate  of,  in 
chronic  gastritis,  182,  189. 

Sodium,  chloride  of,  in  acute  retro-nasal  catarrh,  4'J  ; 
in  chronic  gastritis,  183,  189  ;  in  chronic  retro- 
nasal catan-h,  55,  50. 

Softening  in  etiology  of  rupture  of  stomach,  337. 

Sommerbrodt,  102,  842,  802,  867,  874. 

Sbmmering,  759. 

South,  655. 

Spa,  waters  of,  in  clironic  gastritis,  191, 
Spallanzani,  120 

Spasm  of  llic  Glottis,  987 ;  bibliography,  987; 
hlalory,  989 ;  definition,  992  ;  elioloui/,  99B ;  gymp- 
toms  and  course,  1005 ;  complications,  1012 : 
pathological  anatomy,  1012 ;  diagnosis,  1014 ; 
prognonii,  1017 ;  treatment,  1020. 

Spectroscope,  e.xamiimtion  by,  of  vomit  in  cancer  of 
stomach,  241 ;  in  diagnosis  of  hemorrhage  of 
stomach,  283. 

Spenglcr,  991. 

Spiegel  berg,  274. 

Spigelius,  310,  481. 

Spinal  cord,  diseases  of,  in  etiology  of  paralysis  of 
intestine,  587. 

Spleen,  adhesions  of,  to  stomach  in  ulcer  of  stomach, 
190 ;  disease  of,  due  to  the  anchylostomum  duo- ' 
denale,  784 ;  in  dilatation  of  stomach,  311 ;  in 
etiology,  hemorrhage  of  stomach,  376. 

Spooner,  722. 

Starke,  196,  108. 

Steenstrup,  087. 

Steffen  on  spasm  of  the  glottis,  987. 
Stein,  600,  684. 

Steiner,  196,  197,  200,  212,  994,  995. 

Stenosis  of  larjTix  due  to  infiltration  of  vocal  cords, 
797 ;  in  perichondritis  laryngea,  819 ;  of  pyloric 
region  in  etiology  of  dilatation  of  stomach,  311. 

Stewart,  444. 

Stimulants  in  sporadic  cholera,  152. 
St.  Jforitz,  waters  of,  in  gastralgia,  306. 
Stockbridgo,  743. 
Stoll,  040. 

Stomacli   and   Intestines,  Diseases  of, 

111 ;  introduction.  111. 
Affections  of  the  Stomaoh.  Anatomicai.  Re- 
marks, 112:  position,  ni\strncliire  of  stomach 
113;  muscular  coat  and  mucous  membrane,  W 
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the  glnnd  layer,  117 ;  vascular  ami  lymphatic 
supply.  118;  nerve  supply,  119. 

rHYSiOLOGiOAL  REMARKS,  110  ;  theory  of  diges- 
tion, 119. 

GASTniTis,  131 :  bibliography,  131. 

ACDTE  Gastritis,  132;  pathology,  134;  etiology, 
135 ;  symptomatology,  139 ;  diagnosis,  141 ; 
prognoses  and  treatment,  143. 

Spobadio  Cholera,  Cholera  Morbus,  146; 
sjTuptomatology,  146;  etiology,  148;  pathology, 
149;  diagnosis,  149;  prognosis,  149;  treatment, 
150. 

Gastritis  Phlegmonosa,  154;  pathological 
anatomy,  155  ;  etiology,  157 ;  symptomatology, 
15y ;  diagnosis,  102 ;  prognosis,  KiS  ;  treatment, 
163. 

Diphtheritic  Gastritis  and  the  Resdlts  of 
Action  of  Corrosive  Sobstances,  163. 

Chronic  Gastritis,  164;  pathological  anatomy, 
1G5  ;  etiology,  107 ;  symptomatology,  109  ;  diag- 
nosis, 178  ;  prognosis,  179  ;  treatment,  ISO. 

Ulcer  or  the  Stomach,  192;  bibllugmphy,  192; 
history,  193 ;  imlliology,  194 ;  characteristics  of 
the  ulcer,  194 ;  its  location,  195 ;  varieties  in 
number  of  ulcerations,  195 ;  relative  frequency 
of  open  or  cicatrized  ulcers,  195  ;  perforation  into 
abdominal  cavity,  196 ;  adhesions  toother  organs, 
198 ;  flstuloe  and  perforations,  197  ;  hemorrhages, 
197;  relapses,  197;  other  complications,  197; 
frequency  of  the  disease,  198 ;  etiology,  198 ; 
diminution  of  normal  alkalescence  of  wall  of 
stomach,  199  ;  abnormal  increase  of  acidity  of 
ga.stric  juice,  202 ;  sex  and  age,  203 ;  Individual 
constitution,  climate,  and  mode  of  life,  204 ; 
bums  of  skin  and  trichinosis,  204;  symptoma- 
toloijy,  204 ;  pain,  204 ;  vomiting,  207 ;  htemate- 
mesis,  208  ;  dyspepsia,  209 ;  nutrition,  210  ;  con- 
stipation, 210  ;  depression  of  spirits,  211 ;  ame- 
norrhoea,  211 ;  complicalions,  211  ;  perforation, 
211;  tuberculosi.s,  212;  course  of  t/ie  disease,  213; 
sequeliE,  218  ;  diagnosis,  214  ;  prognosis,  217  ; 
treatment,  218 ;  prophylactic  measures,  218  ;  diet, 
219 ;  use  of  tho  stomach-pump,  220  ;  the  allca- 
line-saline  mineral  waters,  221 ;  meat  and  pan- 
creas enemata,  222 ;  meat  solution,  223 ;  drugs, 
225. 

TU.MORS  OF  THE  StOMAOII,  229. 

Cancer  of  the  Sto.mach,  231;  bibliography,  231 ; 
pathology,  2.32;  the  different  varieties,  233; 
position  of  the  tumor,  234 ;  implication  of  other 
organs,  2.34;  etiology,  236;  age,  236;  sex,  237; 
heredity,  238;  symptomatology,  238;  general 
cachexia,  238  ;  dropsy,  238 ;  hypertrophy  of  lym- 
phatic glands,  239 ;  pain  and  gastric  disturbances, 
239 ;  fever  and  presence  of  a  tumor,  241 ;  compli- 
cations, 244 ;  perforations,  244 ;  hemorrhages, 


245 ;  affections  of  the  liver  and  lungs,  21!) ;  of  the 
kidneys,  247 ;  course  and  duration  of  tho  disease, 
247  ;  diagnosis,  248 ;  prognosis.  251 ;  treatment, 
252 ;  cundurango,  252 ;  regulation  of  diet,  253  ; 
relief  of  pain,  254;  treatment  of  htematemesis, 
255 ;  of  pyrosis  and  abnormal  fermentative 
changes,  255  ;  of  complications,  250. 

Softening  of  the  SiOiVACH,  Gastromalacia, 
2C6 ;  bibliography,  256 ;  pathological  anatomj', 
257 ;  etiology,  25S. 

Hemorrhage  of  the  Stomach,  209 ;  bibliography, 
209 ;  history,  209 ;  pathological  anatomy,  271 ; 
color,  quantity,  and  source  of  the  hemorrhage, 
271 ;  etiology  and  pathogenesis,  272  ;  direct  in- 
jury to  the  gastric  vessels,  273 ;  diseases  of  the 
wall  of  the  vessel,  273 ;  venous  stases  in  the  wall 
of  the  stomach,  273 ;  scorbutus,  yellow  fever,  and 
acute  yellow  atrophy  of  liver,  275 ;  chronic  dis- 
eases of  spleen,  270  ;  extraneous  causes  of  hemor- 
rhage, 270 ;  SOX  and  age,  278 ;  symptomatology, 
279 ;  diagnosis,  282  ;  prognosis,  287 ;  treatment, 
288 ;  prophylactic  measures,  288 ;  means  to  be 
employed  when  hemoiThage  has  occurred,  288. 

Neuroses  of  the  Stomach,  293  ;  definition,  293. 

Gastralgia,  295  ;  bibliography,  295 ;  derinition, 
290 ;  etiology,  296 ;  abnormal  character  of  the 
irritants  which  act  upon  the  gastric  nerves,  297  ; 
abnormal  conditions  of  the  gastric  nerves,  298 ; 
symptomatology,  300 ;  course  of  the  diseases, 
3U2;  diagnosis,  302:  prognosis,  304;  treatment, 
305 ;  removal  of  abnormal  ingesta,  305 ;  treat- 
ment of  diseases  caushig  sympathetic  gastralgia, 
300. 

Dilatation  of  the  Stomach,  309;  bibliography, 
309 ;  patlLological  anatomy,  310 ;  etiology  and 
pathogenesis,  311 ;  symptomatology  and  diagno- 
sis, 316 ;  course  and  prognosis,  325  ;  treatment, 
326;  diet,  320;  use  of  the  stomach-pump  or 
syphon  apparatus,  327;  limitations  to  their  use, 
331 ;  emetics  and  cathartics,  332 ;  other  measures, 
332. 

Contraction  of  the  Stomach,  333;  etiology,  333; 

symptomatology  and  diagnosis,  334 ;  prognosis 

ond  treatment,  335. 
Anomalies  in  the  Shape  of  the  Stomach,  335. 
Anomalies  in  the  Position  of  the  Stomach, 

Rupture  of  the  Stomach,  337;  bibliography,  3.37 ; 
etiology,  337 ;  symptomatology,  prognosis,  and 
treatment,  839. 

Intestines,  General  Anatomy  of,  340  ;  position, 
340  ;  structure  of  small  intestine,  343 ;  the  villi, 
344  ;  intestinal  glands  and  follicles,  344  ;  epithp- 
thelium,  345  ;  vascular,  lymphatic,  and  nerve 
supply,  340 ;  structure  of  large  intestine,  347 ; 
glandular,  nerve  and  lymphatic  supply,  347 ;  the 


1044 


INDEX. 


mucous  mombrano,  847 ;  the  musoulaturo  and 
vasoiilnr  supply,  3-18. 

PnysiOLoaiOAL  Ekmarks,  849;  action  of  bilo,  849 ; 
of  pancreatic  secretion,  850  ;  the  intestinal  juice, 
351  ;  Intestinal  dlReBtive  changes,  351. 

Intestinal  Cataubii,  35G ;  hlbtlouraphv,  85G; 
pathological  anatomy,  358  ;  different  varieties  of 
the  disease,  360  ;  etiology,  802 ;  aymptomalology, 
300 ;  the  diarrhoea,  300 ;  abdominal  pain,  370 ;  the 
general  health,  370  ;  physical  examination,  371 ; 
catarrh  limited  to  the  duodenum,  372 ;  catarrh 
limited  to  the  jejunum  and  ilemn,  373 ;  colitis, 
374 ;  inBaramatlon  o£  the  cajcum  and  appendix 
vermitormis,  375  ;  proctitis,  376 ;  the  chronic  or 
intermitting  forms  of  diarrhoea  in  early  life,  377  ; 
dtagnosis,  379 ;  prognosis,  382 ;  treatinent,  384 ; 
diet,  384 ;  enomata,  cathartics,  and  rest,  385 ; 
quinine  and  diaphoretics,  3S7 ;  opium  and  astrin- 
gents, 388 ;  mineral  waters,  389 ;  momitain-air 
and  sea-bathing,  389 ;  cold-water  treatment,  390  ; 
etryohuino  and  belladonna,  390  ;  treatment  of 
typhlitis,  391 ;  of  periproctitis  and  proctitis,  392. 

rnLEGMONOUS  AND  DlPnTOEBITIO  INFLAMMA- 
TIONS, 392 ;  pathology  and  etiology,  392 ;  symp- 
tomatology and  prognosis,  395 ;  treatment, 
390. 

Intestinal  TTloehs,  396;  libliography,W6;  his- 
tory, 397 ;  etiology  and  pathological  anatomy, 
399;  catarrhal  xilcers,  399;  peptic  ulcers,  403; 
tuierculoHS  ulcers,  406 ;  symptomatology,  410  ; 
diarrhoea  and  constipation,  411;  character  of  the 
stools,  412 ;  vomiting  and  ictei-us,  413 ;  p.iin  and 
fever,  414 ;  the  general  health,  415  ;  presence  of 
a  tumor,  415 ;  perforation  aud  peritonitis,  416 ; 
diagnosis,  417  ;  prognosis,  422 ;  treatment,  423 ; 
prophylactic  measures,  423 ;  direct  treatment, 
423. 

Neoplasms  of  the  Intestinal  Wall,  428 ;  differ- 
ent varieties,  42S. 

Cancer  of  the  Intestines,  429;  bibliography, 
429 ;  pathological  anatomy,  430 ;  etiology,  431 ; 
symptomatology,  432 ;  pain,  432 ;  cachexia  and 
emaciation,  433 ;  presence  of  a  tumor,  433 ;  symp- 
toms of  intestinal  stenosis,  434 ;  rupture  and 
flstuloB,  435 ;  effects  of  location  of  disease  upon 
symptoms,  435 ;  diagnosis,  488 ;  prognosis,  441 ; 
treatment,  442. 

Intestinal  HEMORunAQE,  448 ;  bibliography,  443 ; 
etiology  and  pathogenesis,  444  ;  pathological  ana- 
tomy, 448 ,  symptomatology  and  diagnosis,  449 ; 
prognosis,  455  ;  treatment,  456. 

Enteralgia  Colio,  459;  bibliography,  definition, 
and  etiology,  459;  symptomatology,  402;  diag- 
nosis, 464  ;  prognosis  and  treatment,  467. 

RtJPTDRE  OF  THE  iNTiiSTiNES,  470;  bibliography, 
definition,  and  etiology,  470 ;  pathological  ana- 


tomy, 472;   Bymptomatology,   473;  prognoeis, 
diagnosis,  and  treatment,  474. 
Stomach,  over-distention  of,  iu  etiology  of  spasm  of 
glottis,  999. 

Stomach-pump,  use  of.  In  acute  gastritis,  141;  i„ 
cancer  ol  stomach,  255 ;  in  chronic  gaslritit 
183 ;  in  dilatation  of  stomiioh,  3  >7 ;  in  gastralgia 
305 ;  in  rupture  of  stomach,  339 ;  in  ulcer  of 
stomach,  220. 

Storolc,  81,  875,  906,  908. 

Strieker,  758. 

Stromeyer,  944. 

Stroppa,  65. 

Strychnine  in  ansesthesia  of  laryngeal  mucous  mem- 
brane, 929 ;  in  chronic  gastritis,  188 ;  in  intes- 
tinal catarrh,  390  ;  in  paralyses  of  larynx,  977. 

Submucous  layer  of  stomach,  affection  of,  in  chronic 
gastritis,  106. 

Suchet,  990,  998. 

Sulphate  of  iron  in  intestinal  catarrh,  888. 
Sulphate  of  soda  in  chronic  gastritis,  182,  189. 
Suppuration,  diffuse,    following   lai-yngitis  phlcg- 

monosa,  800. 
Sutton,  383. 

Swallowing,  difficulty  of,  in  cancer  of  larynx,  894. 
SwaUowinc,  difficulty  of,  iu  syphilis  of  larynx,  867. 
Swayne,  675. 

van  Swieten,  133,  212,  252,  327,  483,  496,  645,  659, 
801. 

Sydenham,  482,  483,  496,  644. 
Sylvius,  Jacobus,  483. 
Symptomatology.    See  different  diseases. 
Syncope  in  enteralgia,  403. 
Syphilis,  a  complication  of  ulcer  of  stomach,  197. 
Syphilis  in  etiology  of  chronic  retro-nasal  catarrh, 
50. 

Syphon  apparatus  in  dilatation  of  stomach,  327. 
Tanchon,  2.36,  432. 

Tannin  in  chronic  catarrh  of  lower  pharynx,  61 ;  in 
chronic  retro-nasal  catarrh,  56 ;  in  hemorrhage  of 
stomach,  290 ;  in  intestinal  catarrh,  388 ;  in  la- 
ryngitis phlegmonosa,  812 ;  in  phthisis  of  larynx, 
850  ;  in  syphilis  of  naso  pharyngeal  ca\aty,  SO. 

Tarasp,  waters  of,  in  chronic  gastritis,  182,  1S9 ;  in 
intestinal  catarrh,  389 ;  in  ulcer  of  stomach,  222. 

Taste,  perversion  of,  in  acute  gastritis,  140  ;  in  chron- 
ic gastritis,  169. 

Taxis  in  invagination  of  intestines,  657;  in  strangu- 
lation of  intestines,i)55. 

Tea  in  etiology  of  gastralgia,  297. 

Teething  in  etiology  of  intestinal  catarrh,  178. 

Temperature  of  air  in  etiology  of  intestinal  catarrh, 
366 ;  of  body  in  cancer  of  stomach,  241 ;  in  <iipl>- 
theritic  inflammation  of  pharynx,  72  ;  in  gastri- 
tis, 140  ;  in  gastritis  phlegmonosa,  161 ;  in  intcs- 
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tinal  catarrh,  370 ;  in  inteabiuol  ulcers,  414 ;  in 

occlusion  of  intestines,  499. 
Tenesmus  in  enteralgia,  403. 
Ter  Maten,  S34,  842. 
Tessier,  000. 
Tham,  082. 
Thibault,  774. 
Thiry,  351. 
Thomas,  857. 
Thompson,  105. 

Thrombosis,  a  complication  of  cancer  of  stomach, 

230. 
ThuiUier,  813. 
Thiingel,  004. 

Toboki,  804,  807,  906,  907,  908,  933,  981. 
Tbnnisteiner,  waters  of,  in  chronic  gastritis,  189. 
Tonsil,  affections  of,  in  acute  retro-nasal  catarrh, 
45. 

Torsion  of  bowel  in  etiology  of  intestinal  catarrh, 
305. 

Tracheotomy  in  cancer  of  larynx,  900 ;  in  glanders  of 
larynx,  S60  :  in  laryngitis  phlcgmouosa,  813; 
in  perichondritis  laryngea,  820,  828 ;  in  pharyn- 
geal phlegmon,  06 ;  in  syphilis  of  larynx,  875. 

Transfusion  of  blood  in  hemorrhage  of  stomach,  292  ; 
in  intestinal  hemorrhage,  457. 

Transposition  of  viscera  in  internal  hernia,  500. 

Traube,  207,  ^ll,  650,  945,  950,  952,  956. 

Treatment.    See  diflerent  diseases. 

Treitz,  540,  550. 

Trendelenburg,  85,  830,  875. 

Trichinosis  in  etiology  of  ulcer  of  stomach,  204. 

von  Trocltsch,  12,  20,  27,  51,  52,  70,  77,  83,  93,  97. 

Trousseau,  049,  8:34,  839,  842,  991. 

Tuberculosis,  a  complication  of  cancer  of  stomach, 
236,  247 ;  of  ulcer  of  stomach,  197,  212 ;  in  etiolo- 
gy of  chronic  gastritis,  167 ;  of  chroni ;  retro- 
nasal catarrh,  75  ;  of  papilloma  of  larynx,  883. 

Tulpins,  481. 

Tumor  in  cancer  of  intestines,  433 ;  of  stomach,  241 ; 
in  intestinal  ulcers,  415 ;  in  etiology  of  chronic 
gastritis,  107 ;  of  constrictions  of  intestines,  033. 

Tiingel,  150. 

Turck,  79,  80.  90,  803,  805,  815,  820,  833,  834,  852,  862, 
860,  807,  809,  873,  888,  900,  907,  908,  915,  940,  944, 
940,  948,  949,  950,  954. 

Tumbull,  108. 

Turpentine,  oil  of,  in  treatment  of  the  anchylosto- 
mum  dnodenalo,  787 ;  of  tape-worms,  702. 

Typhoid  fever  in  etiology  of  intestinal  hemorrhage, 
445. 

Tyrol,  Southern,  climate  of,  in  phthisis  of  larynx,  850. 

Ulceus  in  naso-pharyngcal  cavity  in  syphilis,  80 ;  in 
naso  pharyngeal  cavity  in  tuberculosis,  76 ;  in 
etiology  of  chronic  gastritis,  107;  of  intestinal 


catarrh,  305 ;  of  intestinal  hemorrhage,  445  ;  of 
laryngitis  phlegmonosa,  794;  of  perichondritis 
laryngea,  815 ;  of  rupture  of  stomach,  337 ;  cica- 
trization of,  in  etiology  of  constriction  of  intes- 
tines, 029 ;  of  gastralgia,  299. 
XJnterberger,  733. 

Urine  in  acute  gastritis,  141 ;  in  chronic  gastritis, 
170 ;  in  dilatation  of  stomach,  318 ;  in  occlusion 
of  intestines,  500. 

Urner,  901. 

Vaillant,  L6on,  779. 
Valenta,  092. 
ValleLx,  812,  942,  991. 
Vallez,  704. 
Van  Doeveren,  481. 

Veins,  affections  of,  in  etiology  of  hemorrhage  of 
stomach,  273 ;  thrombosis  of,  a  complication  of 
cancer  of  stomach,  2'30. 

Venereal  excesses  in  etiology  of  gastralgia,  299. 

Verdries,  989. 

Vesicles,  seminal,  affection  of,  in  cancer  of  stomach, 
235, 

Vichy,  waters  of,  in  chronic  gastritis,  189. 

Vidal,  528. 

Videmar,  045,  654. 

Villi  of  small  intestine,  344. 

Violence,  external,  in  etiology  of  rupture  of  stomach, 
338. 

Virchow,  82, 194,  199,  212,  231,  2.36,  239,  261,  275,  359, 
361,  394,  409,  413,  735,  745,  834,  852,  855,  S64,  865, 
806,  870,  883,  889,  901. 

Vital,  911 . 

Vix,  755,  758,  762,  764,  768,  773,  774. 

Voice,  changes  in,  in  cancer  of  larynx,  893 ;  in 
fibroma  of  larynx,  889;  in  glanders  of  larynx, 
858 ;  in  incomplete  bilateral  paralysis  of  re- 
current laryngeal  nerve,  953  ;  in  lepra  of  larynx, 
857  ;  in  papilloma  of  larynx,  884 ;  in  paralysis  of 
crico-arytsenoideus  muscle,  973 ;  in  paralysis  of 
crico-arytienoideus  lateraUs  muscle,  971 ;  in 
paralysis  of  posterior  crico-arytosnoidei  muscleii, 
958,  967;  in  paralysis  of  thyro-arytajnoideus  in- 
ternus  muscle,  974;  in  perichondritis  laryngea, 
818,  826 ;  in  phthisis  of  larynx,  844 ;  in  syphilis 
of  larynx,  807,  873 ;  in  unilateral  paralysis  of  the 
recurrent  nerve,  953 ;  loss  of,  in  bilateral  paralysis 
of  recurrent  laryngeal  nerve,  951. 

Voit,  884,  587. 

Voltolini,  &3,  00,  94,  96,  102,  108,  907,  909. 

Vomiting  in  acute  gastritis,  139 ;  due  to  the  ascaris 
lumbricoides,  741  ;  in  cancer  of  intestines, 
434 ;  in  cancer  of  stomach,  2 10 ;  in  chronic 
gastritis,  175 ;  in  dilatation  of  stomach,  317 ;  in 
enteralgia,  463 ;  in  gastritis  phlegmonosa,  101 ; 
in  intestinal   ulcers,  413;    in  intussusception 
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of  intestines,  019 ;  in  obstruction  o£  intestines  by 
Bull-stones,  570  ;  in  ocolusions  of  intestines, 
'I'J  I;  in  twisting  of  intestines,  501;  in  nicer  of 
stonmcli,  207 ;  in  etiology  of  diapliragmatio 
hernia,  550 ;  of  rupture  ot  stomach,  338. 
Vorwaitnor,  151. 

WACHSMnTH,  523,  604, 

Wagler,  075,  7.17,  775. 

Wagner,  400,  533. 

■Wagner,  B.,  41,  78,  102. 

Wagner,  E.,  71,  78. 

Waldenburg,  842,  851,  809,  870. 

Waldcyer,  232,  230,  237,  340,  480,  540,  548,  550. 

Walsh,  250. 

Ward,  028,  C05. 

Warm  baths  in  spasm  of  the  glottis,  1022. 
Warmth  of  body  in  treatment  of  intestinal  catarrh, 
385. 

Water,  drinking,  contaminntion  of,  iu  etiology  of  the 

ascaris  lumbricoides,  736. 
Waters,  mineral.    See  Mineral  Waters. 
Watson,  400,  795. 
Warren,  510,  530. 
Wawruch,  690,  721. 

Weaning  in  etiology  of  intestinal  catarrh,  378. 

Weber,  H.,  923,  938,  939. 

Weber,  E.  H.,  28 

Weber,  O.,  18,  37,  78,  79. 

Weber,  Th.,  27. 

Weinlandj  722. 

Weise,  175. 

Weissenfels,  393. 

Welch,  788. 

Wells,  Spencer,  061, 

Wendt  on  diseases  of  the  naao-pharyngeai  cavity  and 

pharynx,  3. 
Werner,  995,  990. 
Wertheimber,  467,  409. 
West,  991,  993,  1021,  1022.' 
Westphalen,  704. 
Whitall,  005. 
Whitehead,  369. 
Wichmann,  989. 
Widmann,  310. 


Wiesing,  m. 

Willi,  130. 

Wilde,  82. 

Wilkinson,  237. 

Wilks,  5.J7,        827,  941. 

Willigk,  203,  271,  277,  844,  861. 

Wilmer,  644. 

Wilson,  574. 

Winternitz,  390. 

von  Wistinghausen,  350. 

vonWittich,  350. 

Wittstein,  701. 

Wolfert,  9. 

Wolff,  C,  857. 

Wolhnann,  190,  203,  212. 

Wood,  657. 

Worm  abscesses,  747. 

Worms  in  etiology  of  cnteralgia,  460 ;  of  gastralgia, 
207 ;  of  intestinal  catarrh,  303 ;  intestinal  catarrh 
in  tlie  young,  378. 

Wounds  in  etiology  of  diaphragmatic  hernia,  556. 

Wreden,  63,  72. 

Wriesberg,  773. 

Wucherer,  770,  778,  779,  785. 

Wulff,  060. 

Wunderlioh,  415,  435,  439,  992,  994, 1003,  1017, 1023, 
1025. 

Yeast  fungus  in  vomited  matters  in  chronic  gastritis, 
171. 

Yellow  fever  in  etiology  of  hemorrhage  ot  stomach, 
275. 

Zacutus,  644. 
Zaufal,  17. 
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